AD735350 


Report  2019 

ARMY  COUNTERMINE  MOBILITY  EQUIPMENT  SYSTEM  (ACMES) 


by 

David  A.  Vaughn 
and 

Robert  Felts 


November  1971 


Approved  for  public  release;  distribution  unlimited. 


II.  S.  ARMY  MOBIUTY  EQUIPMENT  RESEARCH  AND  DEVELOPMENT  CENTER 

FORT  BELVOIR,  VIRGINIA 

Reproduce  1  by 

NATIONAL  TECHNICAL 
INFORMATION  SERVICE 

Springfield,  Va.  22151 


Destroy  this  report  when  no  longer  needed.  Do  not  return  it  to  the  originator. 


The  citation  in  this  report  of  trade  names  of  commercially  available  products  does 
not  constitute  official  endorsement  or  approval  of  the  use  of  such  products. 


UNCLASSIFIED 

Security  ClmificttioB 


•  •  REPORT  DATE 

November  1971 


SP.  CONTRACT  OR  GRANT  NO. 

*.  mojictno.  1J662712AJ23 


DOCUMENT  CONTROL  DATA  •  R  &  D 

(Sacurlty  claaallicatlon  ol  tltla,  body  ol  abatract  and  Indexing  annotation  muat  ba  antarad  whan  tha  ovarall  raport  la  elmaaltladd 


1.  ORIGINATING  ACTIVITY  (Corporata  author)  |2e.  REPORT  SECURITY  CLASSIFICATION 

U.  S.  Army  Mobility  Equipment  Research  and  Development  Center  |  Unelassified 

Fort  Belvoir,  Virginia  22060 


».  REPORT  TITLE 

ARMY  COUNTERMINE  MOBILITY  EQUIPMENT  SYSTEM  (ACMES) 


4.  DESCRIPTIVE  NOTES  (Typa  ol  raport  and  Inelualaa  dataa) 

Final  Report  (May  71  -  Aug  71) 


S-  AUTHORtsi  (rlrat  naata,  middle  Initial,  laat  nama) 

David  A.  Vaughn 
Robert  (NMI)  Felts 


70.  TOTAL  NO.  OF  PAGES  7b.  NO.  OF  REFS 

108 


SS.  ORIGINATOR*!  REPORT  NUM'SER(S) 


sb.  OTHER  REPORT  NO(S l  ( Any  othar  numbers  that  aaay  I 
thla  raport) 


10.  DISTRIBUTION  STATEMENT 

Approved  for  public  release;  distribution  unlimited. 

II-  SUPPLEMENTARY  NOTES 

ll.  ABSTRACT  “ 

1i.  SPONSORING  MILITARY  ACTIVITY 

U.  S.  Army  Materiel  Command 

Washington,  D.  C. 

The  mechanism  of  mobility  kills  of  combat,  armored,  tracked  vehicles  by  harassment  mining  is  examined  in  a 
total-system  context.  Measures  of  effectiveness  are  postulated  and  alternative  approaches  are  synthesized. 
These  alternative  approaches  are  then  evaluated  and  ranked  on  an  effectiveness  scale.  From  the  visible 
rationale,  thus  developed,  conclusions  are  derived  and  future  relevant  tasks  are  presented. 


UNCLASSIFIED 

Security  Classification 


3-4 


-36. 113 — Ft  Belvolr 


U.  S.  ARMY  MOBILITY  EQUIPMENT 
RESEARCH  AND  DEVELOPMENT  CENTER 
FORT  BELVOIR,  VIRGINIA 


Report  2019 


ARMY  COUNTERMINE  MOBILITY  EQUIPMENT  SYSTEM  (ACMES) 

Project  1J662712AJ23 


November  1971 


Distributed  by 
The  Commanding  Officer 

U.  S.  Army  Mobility  Equipment  Research  and  Development  Center 


Prepared  by 
David  A.  Vaughn 

Countermine/Counter  Intrusion  Department 
and 

Robert  Felts 

System  Engineering  and  Computation  Support  Office 


Approved  for  public  release:  distribution  unlimited. 


I 


SUMMARY 


The  mechanism  of  mobility  kills  of  combat,  armored,  tracked  vehicles  by  harass¬ 
ment  mining  is  examined  in  a  total-system  context.  Measures  of  effectiveness  are  pos¬ 
tulated,  and  alternative  approaches  are  synthesized.  These  alternative  approaches  are 
then  evaluated  and  ranked  on  an  effectiveness  scale.  From  the  visible  rationale  thus 
developed,  conclusions  are  derived  and  future  relevant  tasks  are  defined. 
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ARMY  COUNTERMINE  MOBILITY  EQUIPMENT  SYSTEM  (ACMES) 


I.  INTRODUCTION 

The  use  of  harassment  mines  against  mobility  equipment  is  highly  resource- 
effective  from  the  viewpoint  of  the  mine  layer.  This  condition  arises  from  the  practi¬ 
cal  difficulties  of  accomplishing  effective  detection  and  then  neutralization  under  field 
combat  conditions.  Relatively  small,  simple  explosive  charges  set  off  by  contact,  delay, 
influence,  or  command  fuzing  will  almost  certainly  break  the  vehicle  track  and  thus  in¬ 
flict  a  mobility  kill.  There  is  also  a  high  probability  that  additional  damage  from  the 
blast  will  be  limited  to  the  first  and  second  road  wheels  of  the  vehicle,  while  the  engine, 
power  train,  weapons,  crew,  and  remaining  wheels  will  generally  be  intact  and  operable. 
But,  in  spite  of  the  relatively  minor  structural  damage  that  is  incurred  from  a  mine  hit, 
the  critical  function  of  mobility  is  lost.  After  loss  of  mobility,  the  vehicle  and  crew 
then  become  highly  vulnerable  to  destruction  by  artillery,  antitank  weapons,  and  sappers. 

t 

This  study  begins  with  the  proposition  that  future  improvements  in  the  theory  and 
practice  of  mine  detection  and  mine  neutralization  may  not  influence  to  any  significant 
extent  the  enemy  resource  effectiveness  of  harassment  mining.  From  this  proposition, 
it  is  postulated  that  a  balanced  Army  Countermine  System  should  also  include  a  capa¬ 
bility  to  maintain  mobility  independent  of  the  detection  and  neutralization  limitations 
that  may  be  imposed  upon  the  total  system.  This  approach  has  the  potential  to  reduce 
mobility  losses  where  little  or  no  detection  and  neutralization  capability  per  se  is  pres¬ 
ent.  Then,  in  the  event  that  detection  and  neutralization  capabilities  become  significant¬ 
ly  improved,  effective  countermine  systems  could  be  rapidly  tailored  to  meet  a  variety 
of  threats  and  threat  combinations. 

The  general  concept  for  a  countermine  total  system  is  outlined  in  Fig.  1.  This  ap¬ 
proach  to  a  total  countermine  system  emphasizes  the  maintenance  of  vehicle  mobility 
in  the  “press  on”  mode.  With  this  concept,  neutralization  either  blindly  or  after  detec¬ 
tion  and  bypassing  after  detection  are  considered  to  be  functions  of  other  subsystems. 


II.  APPROACH  TO  THE  PROBLEM 

The  top-level  function  flow  diagram  presented  in  Fig.  2  depicts  the  total  counter¬ 
mine  system  (vehicular)  as  a  series  of  optional  functions  and  outcomes.  The  heavy  line 
on  this  diagram  indicates  the  thrust  of  the  study  where  a  mine  is  encountered  and  a  hit 
is  incurred.  The  relationships  do  not  imply  that  detection  and  neutralization  were  em¬ 
ployed  but  only  that  a  damage-producing  hit  was  taken  by  the  vehicle. 
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Fig.  1.  Countermine  total-system  concept. 
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FUNCTION  FLOW  BLOCK  DIAGRAM  TOP  LEVEL 


Fig.  2.  Vehicle  countermine  system— function  flow  block  diagram. 


This  diagram  provides  a  degree  of  perspective  to  the  system  behavior  and  estab¬ 
lishes  a  framework  for  some  tentative  observations: 

a.  If  function  1 1.0,  “Scan  Ground,”  imposes  a  penalty  upon  vehicle  mobility 
by  necessitating  a  slow  advance,  then  the  threat  system  effectiveness  is  high.  In  some 
situations,  scanning  activity  might  also  cause  preoccupation  and  distraction  from  the 
prime  mission. 

b.  If  function  7.0,  “Neutralize  Mine,”  is  performed  only  after  function  10.0, 
“Detection,”  then  function  2.0,  “Continue  Mobility  Mission,”  is  a  conditional  proba¬ 
bility  (Pi),. tec t  X  PNeutralize  =  PContinue)  that  has  severe  state-of-the-art  limitations. 
If  function  7.0,  “Neutralize  Mine,”  is  performed  without  first  detecting  the  mine,  i.e., 
blindly,  then  PContinue  would  be  higher  and  more  favorable  but  costly  in  time,  mate¬ 
riel,  and  other  resources.  The  threat-system  effectiveness  would  be  reduced  sharply, 
however,  if  blind  neutralization  can  be  accomplished  rapidly  and  without  a  mobility 
penalty. 


c.  The  idea  of  taking  a  mine  hit  with  no  loss  or  serious  degradation  of  vehicle 
mobility  (function  5.0  to  function  4.0)  is  highly  attractive,  but  this  leads  directly  to 
the  historical  trade  off  between  vehicle  mobility  and  vehicle  armor.  Each  specific  ar¬ 
mored  vehicle  design  represents  a  compromise  solution  and  will  remain  so  until  ballistic 
protection  can  be  obtained  without  inert  weight. 

This  problem  is  much  too  complex  for  discussion  here;  so,  for  simplicity,  it 
will  be  assumed  that  armored  vehicles  in  the  current  inventory  are  optimum  in  regard  to 
mobility  vs  armor  for  their  intended  mission. 

d.  The  sequence  from  function  5.0,  “Encounter  Mine,”  to  function  3.0,  “Incur 
Damage,”  to  function  2.0,  “Continue  Mobility  Mission,”  should  be  examined  in  detail. 
With  this  objective,  the  outcomes  of  function  3.0,  “Incur  Damage,”  are  shown  in  Fig.  3. 
From  this,  the  problem  may  be  stated. 


III.  STATEMENT  OF  THE  PROBLEM 

Loss  of  armored  vehicle  mobility  due  to  encounter  with  a  mine  and  subsequent 
destruction  of  critical  mobility  components. 
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MINE  CLEARING  ATTACHMENT 
OPERABLE 


Outcomes  of  function  3.0,  “incur  damage. 


IV.  STATEMENT  OF  THE  MATERIEL  NEED  (MN) 


Provide  combat,  armored,  tracked  vehicles  with  the  capability  to  maintain  mobil¬ 
ity  after  encounter  with  a  mine.  Assume  that  mobility  after  the  encounter  can  be _ % 

of  the  original  mobility. 


V.  ANALYSIS  OF  DATA 

Before  the  synthesis  of  alternative  approaches  is  begun,  two  tasks  must  be  accom¬ 
plished  to  provide  an  information  base: 

1.  Identification  and  assessment  of  the  credible  modes  of  mobility  impairment 
or  mobility  loss  due  to  mine  damage. 

2.  Identification  of  measures  of  effectiveness  that  will  assist  in  the  evaluation 
of  alternative  approaches  to  the  problem. 

For  the  identification  and  assessment  of  modes  of  mobility  impairment  due  to  a 
mine  encounter,  the  Battle  Damage  Assessment  Reporting  Program  (BDARP)  from  the 
Republic  of  Viet  Nam  for  June  1969  to  July  1970  is  particularly  helpful. 

As  a  part  of  the  countermine  study,  the  BDARP  individual  incident  data  sheets 
were  studied  for  mine-hit  location  and  hit  severity  on  combat,  tracked  vehicles. 

These  data  encompassed: 

M-48  Tank  incidents  80* 

M-l  13  APC  incidents  230* 

M-551  Sheridan  incidents  70* 

Hit  location  for  these  incidents  is  presented  in  Fig.  4.  The  horizontal  axis  depicts 
road-wheel  location,  from  vehicle  front  to  rear,  and  the  vertical  axis  expresses  the  inci¬ 
dents  with  a  specific  wheel  hit  as  a  percentage  of  the  total  number  of  incidents.  The 
chart  shows  that  about  70  percent  of  all  vehicle  hits  occur  on  the  first  and  second  road 
wheels.  The  percentage  is  slightly  higher  when  rear-wheel  hits  are  regarded  as  first- 
wheel  hits  when  the  vehicle  is  backing  up. 

Hit  damage  for  these  incidents  is  presented  in  Fig.  5.  The  horizontal  axis  depicts 
the  number  of  road  wheels  damaged  or  removed  by  a  single  hit,  and  the  vertical  axis 


*Approximate  numbers 
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DATA  SOURCE:  BATTLE  DAMAGE  ASSESSMENT  REPORTING  PROGRAM  (BDARP)-JUNE  69-JULY  70, 
REPUBLIC  OF  VIETNAM 


M-48  TANK  M-113  APC  M5S1  SHERIDAN 
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DATA  SOURCE:  BATTLE  DAMAGE  ASSESSMENT  REPORTING  PROGRAM  (BDARP)  -  JUNE  69-  JULY  70, 
REPUBLIC  OF  VIETNAM 


again  expresses  the  percentage  of  total  incidents.  In  more  than  90  percent  of  all  mine 
incidents  involving  tracked  vehicles,  the  track  is  either  broken  or  thrown  off. 

Photographs  from  typical  BDARP  reports  are  reproduced  as  Figs.  6,  7,  and  8. 

The  corresponding  BDARP  raw  reports  are  reproduced  in  Appendix  A.  Summarizing, 
these  data  support  the  conclusion  that  harassment  mining  in  the  SEA  environment 
produces  a  mobility  kill  by  removing  or  destroying  track  and  the  first  two  road  wheels 
in  60  to  70  percent  of  all  incidents. 


VI.  MEASURES  OF  EFFECTIVENESS 

The  measures  of  effectiveness  (MOE)  by  which  the  degree  of  attainment  of  system 
goals  is  evaluated  are  postulated  as  follows: 

1.  Mobility  before  Hit.  This  MOE  is  based  upon  the  position  that  the  counter¬ 
mine  system  should  not  impose  a  penalty  upon  the  mobility  of  the  vehicle.  If,  for  ex¬ 
ample,  the  vehicle  has  a  capability  to  move  at  20  mph  in  a  given  environment,  the 
countermine  system  should  also  function  effectively  at  20  mph.  Otherwise,  the  mine 
is  undesirably  resource  effective  from  the  time  standpoint. 

2.  Mobility  after  Hit.  This  MOE  is  based  upon  the  belief  that  the  mobility  ve¬ 
hicle  should  have  the  capability  to  take  a  moderately  sized  hit  and  still  be  able  to  either 
move  to  shelter  or  continue  the  mission.  The  capability  to  continue  the  mission  after 
loss  of  two  road  wheels  and  corresponding  track  on  one  side  or  the  other  is,  of  course, 
a  prime  objective  of  this  study.  This  MOE  may  be  regarded  as  an  effort  to  again  avoid 
the  armor  weight  versus  mobility  trade  off. 

3.  Resistance  to  a  Mobility  Kill.  The  purpose  of  this  MOE  is  to  place  a  premium 
upon  alternative  concepts  that  will  reduce  the  enemy  benefits  of  minefields  and  harass¬ 
ment  mining  when  used  against  armored,  tracked,  combat  vehicles. 

4.  Cost  Exchange  Ratio  (CER).  The  word  “cost”  in  the  CER  refers  to  the  re¬ 
source  or  resources  most  valued  by  the  blue  and  red  forces.  It  may  encompass  money, 
time,  men,  political  impact,  and  other  values.  For  example: 

Minefield  Installation  Time  (RED)  0.01  HR/M2 

Minefield  Location  Time  (BLUE)  0.09  HR/M2 

Minefield  Clearing  Time  (BLUE)  0.12  HR/M2 

™  Time  to  Install  (RED) _ _  0.01 _  1 

Time  to  locate  and  clear  (BLUE)  0.09  +  0.12  "21 
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Battle  damage  assessment  reporting  program:  tank  hit. 


Battle  damage  assessment  reporting  program:  armored  personnel  carrier  hit. 
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Battle  damage  assessment  reporting  program:  Sheridan  vehicle  hit. 


Then,  the  cost  exchange  ratio  of  1/21  indicates  a  time-effective  advantage  of  mining. 

For  another  example  of  the  CER  concept  for  measuring  effectiveness,  consider  a  red 
mine  costing  $50.00  destroying  a  blue  vehicle  costing  $500,000.00. 

_  Red  Cost  _  50  _  1 

“  Blue  Cost  500,000  10,000 

5.  Other  Factors.  “Effectiveness”  is  generally  defined  as  the  product  of  availa¬ 
bility,  dependability,  and  capability.  In  this  initial  study,  capability  is  being  emphasized 
and  consideration  of  availability,  dependability,  and  CER  is  deferred.  The  CER  concept, 
schedule,  and  other  cost  considerations  will  get  more  attention  in  future  studies  especial¬ 
ly  where  the  impact  of  red  counter-countermeasures  upon  the  countermine  system  is 
examined. 


VII.  ALTERNATIVE  APPROACHES 

In  this  initial  study,  17  conceptual  approaches  have  been  selected  for  examination 
and  comparison.  The  selection  encompasses  a  broad  range  of  ideas  some  of  which  can 
be  traced  to  the  beginnings  of  armored-vehicle  design.  To  provide  for  a  high  degree  of 
potential  applicability,  much  attention  was  given  to  concepts  that  could  be  reduced  to 
practice  by  retrofit  or  field  modification.  The  concepts  that  require  intensive  redesign 
or  modification  of  the  base  vehicle  are  included  more  to  stimulate  total  system  thinking 
than  to  presume  capability  for  the  design  of  armored  vehicles. 

An  arbitrary  scale  of  effectiveness  (E)  has  been  applied  to  each  concept  using  num¬ 
bers  from  1  to  10:  for  a  low  estimated  effectiveness,  E=1 ;  and  for  a  high  estimated  ef¬ 
fectiveness,  E=10.  Intermediate  numbers  have  a  more  or  less  linear  relationship.  These 
estimates  were  derived  from  judgments  of  the  probable  outcome  of  a  vehicle  when  en¬ 
countering  either  contact,  delay,  influence,  or  command  mines.  Then,  in  order  to  arrive 
at  a  simple,  credible  basis  for  comparison  and  selection,  the  numerical  values  assigned  to 
each  of  the  three  measures  of  effectiveness  were  combined  by  addition.  The  numbers 
have  not  been  weighted  or  otherwise  manipulated. 

For  an  example  of  the  rationale  used,  Fig.  9  presents  a  comparison  of  baseline  ve¬ 
hicle  configurations  using  the  M-48  tank,  the  M-113  armored  personnel  carrier,  and  the 
M-551  Sheridan  reconnaissance  vehicle.  Each  of  these  vehicles  is  judged  to  have  a  high 
mobility  before  hit,  E=10;  and  zero  mobility  after  hit,  E=0.  Their  overall  countermine 
effectiveness  is  then  rated  as  10  +  10  +  10  +  10  =  40. 
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Fig.  9.  Effectiveness  of  baseline  vehicles  M-48,  M-l  13,  and  M-551. 


In  Fig.  10,  three  outboard,  ground-contacting,  countermine  vehicle  accessory  con¬ 
cepts  are  presented  and  rated  by  estimated  effectiveness  against  hits  from  the  same  four 
mine  types. 

1.  Concept  1  —  Plow.  When  mobility  before  hit  is  evaluated,  the  plow  is  as¬ 
sumed  to  be  deployed  in  a  mine-clearing  mode.  This  deployment  severely  limits  cross¬ 
country  speed  of  the  vehicle,  and  the  concept  carries  a  heavy  “Before  Hit”  mobility 
penalty.  When  the  deployed  plow  encounters  a  mine,  the  mine  is  removed  from  the 
vehicle  path  unless  anti-handling  fuzing  is  used.  Then,  depending  upon  whether  the 
encounter  is  destructive  or  nondestructive,  the  plow  may  be  discarded,  raised,  or  held 
in  the  mine-clearing  position.  Mobility  is  maintained.  Since  the  plow  effectiveness  is 
generally  insensitive  to  mine  type,  the  concept  is  regarded  as  having  a  high  resistance 
to  mobility  kill.  One  plow  concept  is  shown  in  Fig.  11. 

2.  Concept  2  —  Roller  #1.  This  concept  embodies  a  single-axis  roller  which 
clears  mines  by  duplicating  the  ground-pressure  signature  of  the  vehicle  that  it  precedes. 
The  roller  will  also  have  an  inherent  magnetic  and  seismic  signature  that  might  be  de¬ 
liberately  enhanced  to  provide  a  capability  against  influence-fuzed  mines.  The  rollei 
must  “track”  with  the  vehicle  it  is  protecting,  and  this  may  tend  to  limit  vehicle  mobil¬ 
ity  somewhat.  However,  roller  mobility  appears  higher  than  plow  mobility  in  most 
situations.  After  a  single  mine  hit,  the  vehicle  will  discard  the  roller  and  continue  the 
mission  with  mobility  unimpaired.  A  sample  expendable  roller  concept  is  shown  in 
Fig.  12. 


3.  Concept  3  —  Roller  #2.  This  concept  is  similar  to  the  concept  of  the  single¬ 
axis  roller  just  described  except  that  two  banks  of  rollers  are  employed  as  a  tandem 
unit.  With  its  greater  mass  and  size,  this  roller  has  a  higher  effectiveness  than  a  single 
roller  against  influence  mines,  and  its  effectiveness  against  delay  and  command  mines 
should  be  slightly  better.  The  greater  mass  and  size  also  work  a  penalty  upon  vehicle 
mobility  before  a  mine  hit. 

Figure  13  presents  two  additional  outboard,  ground-contacting  accessory 
concepts.  These  units  are  independently  driven  and  thus  differ  significantly  from  the 
vehicle-powered  accessories  just  described. 

4.  Concept  4  —  Forward-Wheel  Signature  Duplicator.  This  is  a  tracked,  inde¬ 
pendently  powered  outboard  accessory.  It  clears  mines  from  the  path  of  the  vehicle  it 
precedes  by  duplicating  the  pressure,  seismic,  magnetic,  or  impulse  signature  of  the 
combat  vehicle.  Several  operational  options  are  attractive  with  this  concept.  For  ex¬ 
ample,  in  mobility  operations,  this  accessory  could  be  rigidly  fixed  to  the  basic  vehicle 
and  constrained  to  track  with  it  (Fig.  14).  The  accessory  vehicle  would  then  serve  to 
improve  vehicle  mobility.  Delay  or  command  mines  would  be  expected  to  hit  either 
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the  accessory  or  the  vehicle,  but  vehicle  mobility  would,  in  each  case,  be  maintained. 
Additionally,  the  outboard  accessory  could  be  made  to  operate  in  a  unique  mine- 
clearing  mode  independent  of  the  prime  or  basic  mobility  vehicle  (Figs.  15,  16,  17). 
(The  use  of  multiple,  remote-mode,  accessory  units  in  wedge,  line,  column,  or  echelon 
formation  is  attractive  but  beyond  the  scope  of  this  study.) 

5.  Concept  5  —  Roller  #3.  This  concept  is  similar  to  Concept  3  except  that 
independent  power  is  added  to  provide  higher  mobility  before  a  mine  hit.  In  summary, 
each  of  these  outboard,  ground-contacting  accessory  concepts  will  maintain  much  of 
the  original  vehicle  mobility  after  a  single  mine  encounter.  However,  severe  penalties 
are  incurred  in  mobility  before  the  mine  encounter  in  concepts  1  and  2. 

6.  Other  Concepts.  The  remaining  concepts  are  directed  to  envisioning  the 
ways  in  which  vehicle-drive  redundancy  may  be  achieved.  Three  variations  of  two 
tracks  with  only  one  track  driven  (on  each  side)  are  presented  in  Fig.  18.  The  black 
disc  represents  the  vehicle  drive  sprocket.  With  the  exception  of  the  M-551,  these  con¬ 
cepts  represent  major  modifications  to  equipment  in  the  current  inventory.  A  simple, 
shop-modification  split  track  to  the  M-551  Sheridan  is  shown  in  Fig.  19.  In  each  of 
these  variations,  mobility  before  a  hit  is  greater  than  with  unpowered,  outboard  acces¬ 
sories.  Mobility  then  decreases  with  the  number  of  ground-contacting,  track-driven 
road  wheels.  To  evaluate  mobility  after  a  hit  implies  that  some  degree  of  mobility  re¬ 
mains.  For  this,  the  rear  track  and  drive  must  be  operable  and  the  vehicle  balance  must 
not  be  seriously  disturbed.  For  the  evaluation  of  resistance  to  a  mobility  kill,  BDARP 
data  was  used.  It  is  important  to  note  that  resistance  to  a  mobility  kill  decreases  with 
reduced  vulnerable  target  area. 

Figure  20  depicts  three  variations  of  two  driven  tracks  on  each  side  of  the 
vehicle.  These  concepts  arc  definitely  not  in  the  “quick  fix”  category  and  would  most 
likely  require  new  vehicle  design.  The  additional  drive  mechanism  in  these  concepts 
increases  mobility  before  hit  to  well  above  the  three  single-drive  concepts  just  discussed. 
However,  in  either  single  drive  or  dual  drive  with  double  track,  mobility  after  a  hit  is 
the  same,  but  the  double-drive,  split  track  is  much  superior  in  terms  of  resistance  to  a 
mobility  kill.  (Again,  the  vulnerable  target  area  has  been  reduced.) 

Figure  21  depicts  three  variations  of  the  Christie  concept  of  independently 
driven  road  wheels.  Mobility  before  a  hit  has  been  rated  as  equal  to  the  mobility  of  the 
split-track,  single-drive  concepts.  With  two  driven  wheels,  mobility  after  a  hit  is  rated 
as  quite  low.  An  attractive  feature  of  the  Christie  concept  is  the  high  resistance  to  a 
mobility  kill  when  more  than  two  road  wheels  are  independently  driven.  Here,  destruc¬ 
tion  of  all  mobility  by  a  single  mine  is  quite  remote. 
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Fig.  10.  Effectiveness  of  outboard,  ground-contacting  countermine  accessories. 
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Fig.  13.  Effectiveness  of  outboard,  ground-contacting  countermine  accessories— independently 
driven. 
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14.  Forward-wheel  signature  duplicator— independently  driven,  in  close-coupled  mode. 
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16.  Forward-wheel  signature  duplicator— independently  drivi 
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Fig.  17.  Forward-wheel  signature  duplicator— independently  driven,  as  a  platform  for  detection  and 
neutralization  equipment. 
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18.  Effectiveness  of  single-drive,  two-track  mobility  redundancy 
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19.  Single-drive,  two-track  shop  modification  of  Sheridan  tank  hull  for  mobility  evaluation. 
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;.  20.  Effectiveness  of  two-drive,  two-track  mobility  redundancy. 
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Fig;.  21.  Effectiveness  of  Christie-drive  mobility  redundancy. 
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Fig.  22.  Effectiveness  of  independently  driven,  tracked  wheels  for  mobility  redundancy. 
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Figure  22  depicts  three  variations  of  tracked,  independf  ntly  driven  road 
wheels.  The  only  difference  in  effectiveness  between  these  and  the  Christie  concepts 
of  Fig.  21  is  higher  mobility  before  a  hit.  This  is  due  to  the  use  of  a  track. 

From  this  treatment  of  effectiveness  against  a  specific  threat,  the  17  alterna¬ 
tive  concepts  for  a  countermine  mobility  system  may  be  compared  and  evaluated.  The 
comparison  is  presented  in  Fig.  23.  Three  current  vehicles,  the  M-48,  M-113,  and  M-551, 
are  included  to  serve  as  a  baseline.  At  this  point,  it  should  again  be  emphasized  that  the 
assignment  of  numbers  to  the  postulated  measures  of  effectiveness  is  by  no  means  abso¬ 
lute.  These  numbers  are  based  upon  engineering  judgment  made  at  this  point  in  the 
study  and  will  be  revised  and  refined  as  the  data  base  is  strengthened.  It  does  appear, 
however,  that  the  conclusions  to  be  derived  from  this  treatment  are  relatively  insensitive 
to  the  specific  numerical  values  of  effectiveness  that  have  been  assigned  to  the  various 
conceptual  approaches. 


VIII.  CONCLUSIONS 

The  following  tentative  conclusions  appear  to  be  credible  and  intuitively  acceptable: 

1.  Outboard,  independently  driven,  ground-contacting,  signature-duplicating 
countermine  accessories  are: 

a.  Significantly  more  effective  than  similar  unpowered  units. 

b.  More  effective  than  redundant  tracks  and  drives. 

c.  As  effective  as  three  or  more  independently  driven  road  wheels. 

2.  The  use  of  such  countermine  outboard  accessories  can  significantly  improve 
and  expand  the  mobility  of  the  current  family  of  armored,  tracked,  combat  vehicles  'n 
a  broad  variety  of  missions  where  minefields  or  harassment  mines  may  be  encountered. 

3.  Although  costs  have  not  been  formally  considered  in  this  study,  it  appears 
that  the  life-cycle  costs  of  outboard  countermine  accessories  would  be  quite  low  in 
comparison  to  vehicles  incorporating  redundancy  of  mine-susceptible  drive  components. 


IX.  PROPOSED  FUTURE  PLANS 

The  ACMES  concept  should  be  further  examined  and  evaluated  by  means  of  the 
following  tasks: 
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1.  Design  and  build  an  experimental  test  model  of  a  self-powered,  tracked  ac¬ 
cessory  that  will  duplicate  the  mine  signature  of  a  selected  combat,  armored,  tracked 
vehicle. 

2.  Conduct  an  analysis/engineering  study  to  further  quantify  and  refine  mea¬ 
sures  of  effectiveness  appropriate  to  both  harassment  mines  and  minefields. 

3.  Determine  the  relative  cost  of  the  most  appropriate  concepts  presented  in 
the  present  study. 

4.  Identify  and  evaluate  power  plants  suitable  for  the  ACMES  concept  as  it 
may  evolve. 

5.  Expand  the  current  analysis  to  include  multiple  hits. 

6.  Prepare  “design  to”  system  engineering  documentation  for  an  independently 
driven,  tracked,  track-width,  mine-clearing  roller. 

7.  Initiate  formal  staffing  of  the  first  draft  proposed  materiel  need  (IDPMN) 
contained  in  Appendix  B. 
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b.  If  speed  was  limite'’,  1  ,;h,'?  ^1)  _ Terrain 

(2)  _ Other  than  Terrain 

(3)  -^Explain  .70 1  T 

23.  Weather  infermatien:  . 

a.  Type:  _ Tialn  ^Fog  _ Clear  _  Overcast  Cther  (specify) _ 


b.  Temperature:  JSslJ* 
d.  Wind  direction  sZ'/rf 


e.  Wind  velocity 


JUO/^C 


0,  Barometer  reeding 


f.  Relative  humidity  y/f _ 

2h,  Visibility:  a.  Cloud  cover  t/les  _!Io  b.  Height  3  o  o  feet 

c.  Visible  range  /Q 0O/ter/=2r * .  If  night:  •  Full  Moon 

_ Half  ’’oon  Quarter  Moon  _ Star-light  Artificial 

Illumination  (speoify  tye)' _ _ _  _ _ ' 

2^.  Direction  of  attack:  a.  _ Frontal  b,  |  *^Left  Flank  c,  _ Fight  Flank 

d.  F.ear  e.  _ "‘ther  (specif") _ _ 

26,  Was  enemy  detected,  before  he  engaged'  Yes  -"xiIo 


NOT  REPRODUCIBLE 
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P7.  Ho\;  soon  after  sighting  enemy  c’ i  ‘  'on  lire: 


o?--6?o¥Z-oc,_ 

a.  Immediately  b.  ^"hid 


not  return  fire  e.  Other  (specify) 


28*  Mho  fired  first:  a.  _ Friendly  b.  siZnm?  c.  _ Unknown 

29»  Intensity  of  enemv  fire:  a.  Light  (1-10)  b.  Moderate  (l"'-2t0 


c.  Heavy  (Over  2")  ■'*  L'z 


OrS< 


30.  Was  cover  and.  concealment  used  b"  friendly  forces  for  ncrsonnel  and/or  eqi”'n- 
ment  Yes  _r,o  If  ;res.  How?  _  _  _ 


31.  ’-That  unused  sources  of  cover  and  concealment  vjere  available:  _ 


32.  Acquisition  information: 

a.  How  was  e  ierr'  detected:  _ Sight  _ Hearing  Sensor  device  (specilV) 

_ \j/>s  A'0*'  . _ 


b.  VJhat  sensor  (or  sensor  characteristics)  would  have  detected  the  enemy 

earlier _ ft/*s£  _ 

c.  How  accurate  was  fix  on  enemy  firing  positions:  10  meters  2 5  Meters 

_ £0  .Meters  _ ICO  Mr  ;ers  _ Over  ICO  Meters 

d.  How  was  fix  '’ete-  ,  _ _ /s °  /: /  y  c- _ 


e.  How  long  did  it  take  •rou.  (or  other  crew  members)  to  locate  specific  tar¬ 
gets?  _ A><>sSS _ /4oe/?7]?/0 _ 
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C>i-&Z?¥?z 

Escort  aircraft  _Yes  _Jln  if  yes,  Hot  belcn.-s 

TYPE  W'HBER  ?T0fSL 


r.t-:"  "t'.z 


Fixer *  Wing 


/V 

h.  Ground  AA  Fire  information:'.1^-^ 

<r// 


No 


K7 

(1)  Was  firing  source  observer'*  '^^'cs  _ 1 

(2)  Aircraft  heading  c’egrees^f^ 

(3)  Direction  of  source  from  aircraft  (o'cI^JO  _ _ 

v>V 

(t,)  Conroe:  Identifier1  _J'es  _No  Attacked^  I  cs 
If  identifier1 ,  wha.t  (t-me  uearons)’ _ 
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•  "•  QJuL  6?0^'Z'-  o  q 


PART  II  -  ECJJI'-ir^  "A  rAOE 


1.  Eauipnent  was  •  np.nage^  j^estrcwcd 

% 

2.  Equipment  was  ^amage'3  or  desire-red  b-r: 


a.  Direct  fire 


e.  AA  Fire 


3. 

It. 


Indirect  fire 
‘-■fflnes 


f.  Accident  (combat  oriented) 

g.  Other  (specify)  _________ 


b. 

c.  _ 

d.  Missiles  Qt/fy  *v<»j  ihffa ^ 

Vhat  was  mission  of  equipment?  AJEc.  e> as  S*  /-V/fg. 

Number  of  hits  for  which  collected  data  is  describee’  below”  _  t 


Hit  Munber 

1 

2 

3 

h 

a. 

V'capon/Mine 

Tyne  b.  ?fodel 

/y  /as  z 

’ 

_j 

b. 

Round  size/ 
nine  weight 

(?  0 

c. 

Round  t*T?e 
(AR,  HE,  etc). 

e 

d. 

Fuze  tv'e/ 
identification: 
(a.irburst,  ground - 
burst) 

'pgessvAc 

e. 

Estimates  of  where 
fuze  functioned 

C?*'"  C'ca>7*&' 

f. 

Range  of  weapon  to 
target  (in  meters) 

e? 

g. 

Hit  location 
(Station  Ho.,  Frame 
#,  General  Descrip¬ 
tion 

*  *  A 

w  ueec 

h. 

Attack  angle  of  pro¬ 
jectile  to  equipment 

Azimuth 

0 

Elevation 

• 

— 

_ 
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''rl  at"-  6?o?z-0o 


1.  Damaged  major  parts  _ engine  _ transmission  _ transfer  case 

✓'Suspension  system  */j5rive  train  _ Fire  controls  _ Main  Armanent 

✓(Jom-Tunicatiens  equipment  _Radi?.tor  ^rfvsels  _  Other  (specify) 


Hit  Number 

2 

'  3 

it 

j.  Depth  of  Penetration 
(in  inches)  . 

A/A 

jc.  Dir*  rcur.d  •'erferate 

"cs/fo  . 

Ycs/i'o 

Ycs/i’o 

_  /»  T  _ 

iCS/.-O 

If  Yes  continue 

1.  •jjimehsxon’s'  \  sHaoe 
of  hole  at  entrance 
*t  exit 

j\J 1  >r 

m.  Did  spall  occur 

'ics/jty 

vrs/l’0 

YcsA'o 

Yes/Ko 

n.  Effects  of  spall 
on  personnel  an'* 
components 

1 

o.  Path  of  nenetrator/ 
perforation  in  equip¬ 
ment 

"l'r 

p.  Projectile  perfor¬ 
mance  against  soaced 
plates 

. 

. 

1 

1 

1 

i 

FEE  DATAGE 


5,  Did  a  fire  occur?  _ Yes  l/vo 


NOT  REPRODUCIBLE 
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FIRE  DA' ACE  (CO/TITED)  CAGE  ;?  m-  0  9-2.- ©  o 

Level  of  fuel  (at  time  of  incident :  a.  f  b«  h  ,  c.  3  A  d.  Full 

_  % 

10.  FSfcqrial  supporting  co-.ibustion:  a.  Gasolene  b,  Diesel  c.  Ammo 

11*  Was  fir^suppression  equipment  available?  _ Yes  _No 

12.  Was  there  til^to  operate  fire  suppression  equipment? _ Yes  Ho 

13*  V/as  the  fire  suppreS^on  equipment  user1?  _ Yes  _ Ho 

llu  What  typ?  of  fire  suprre^h^r '  4qui"£tert  was  user”  Installed  _ Portable 

_ Othc  v  ..-piclJy)  _ _ _ 

15.  Was  the  fire  suppression  equipment  effective? _ Yes  _ Ho 

16.  Was  thsi’j  tins  to  evacuate?  Yes 

Gunner  Loader 

Ho  Yes  Ho 


17.  Did  the  crew  evacuate?  Driver 

Pilot  Lt  Seat 
Yes  Ho 


Veh  Coiw’jYn 
Pilot  Rt  Seat 
Yes  Ho 


Others  (crew  members  only 


_ Yes _ Ho  _ Yes 

EXPLOSION  DAJ'AGE  (On  or  within  the  vehicle) 

lfl.  Did  an  internal  explosion  occur?  Yes  ^0 
as  a  result  of  fire  Yes  Ho  Unknown 


Yes  NoV  Yes  Kc 


jj/gs  explosion 


_ fes 

Immediate 


Delayed,  If  delayed,  how  long 


20,  What  wasw 


-^se  of  the  «. 


21.  Damage  caused. b '  the  explosion 


m2 fc 


Ammo  _ Fuel  _ Other  (specify) 


No 


EIAST  DAHAGE 

22.  V/as  equipment  damaged  by  an  external  blast:  _^Yes 

23.  What  was  the  distance  from  blast  to  equipment  (in  meters)?  a.  ^0-10 

b,  10-20  c,  20-30  d.  Over  30  e.  Other  (specify) _ 


2lw  Was  equipment  moved  b»  the  blast?  -dfc  s  Ho  If  yes,  how  far?  /w £*<?* 

f  /VcVc-C 

2$,  V/as  equinment  overturned  b”-  the  blast?  Yes 

26.  Was  equipment  damaged  b v  fragments  due  to  the  blast?  Yes  w^-No 
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BLAST  DAMAGE  (CO'i?.rTrT>)_  ("JSZ  H  AT-  01-  69 09- Z~oa> 

27.  Other  damaged  caused  b  *  the  blast"'  s£<3  2>-rr^>  Paas 

1  "  L  .  .  -  -  •  -  •  — —  -  *  »  *  B  “*  "  ““  “  '  .  ‘ 

28.  Describe  fragment  damage  (if  not  covered  elsewhere  in  fora)  _ _ 

_ "SA  _ 


29.  V/ere  doors  or  hatches  open  on  equipment  when  damaged?  -Yes  No 

/efr$,pe 

fr/ju/fL  2>£tv£  />'*'  £>  Sp/iucf  dZT 

j  /CoA  A  i A//&&C  Aa'A  /£<*/}/)  \AH£dtAA/i  cjA/T 

2 'ijgAsr  s*~>  f  ft  ere  a.  x  7  c  at  „r  *>.  i>s&7  - 

//(,’f.C  iu/9/ips*  2~*  * vrtfec 

7s  op/v  /.prs/t^c  *  7>/vsi/?c:£d 
7>PliJg  ft  Sc./f7  7i jLok^a/  oAp 

T$£*f7  So  CAL,  Stf/GClt  Dou,/>s  . 

/^Td/l^AC  W,/2/^C  foA.  PAOio 
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0  T  '  V  -  OZ'  69’oC'2~ 
PART  m  -  Personnel  Injuries 

1.  Number  of  casualties  (crew  members  only)  '/one  KTA  3  '-/IA  TK71 

HIA  1IBI  BIKA 


2.  CASUALTY 

•  —  — i  .  ••  -  1  im  11  -  i  ■■■■■■■».  ■  i  — — —  '■ 


Driver 

Pilot  Lt  Seat 

Veh  Cordr 
Pilot  Rt  Seat 

Gunner 

Loader 

1  i 

Other  j 
Specify; 

i  i 

a.  Hit  Number 

/ 

/ 

/ 

J 

j 

b,  Casualty  vas 

KIA,  VIA,  11  A, 
or  DOT 

V>/Q 

Vj  t  Pr 

Vj  !  A 

» 

| 

i 

• 

» 

c.  location  of 
wound  (head  , 

neck,  hand, 
torso,  etc.) 

Ae-c  ■ 

*  > 

d.*  To  what  ertent 
did  each  wounded 
perform  his 
mission 

o 

0 

i 

i 

i 

i 

e.  Vfhere  v?s  casualty's 
assigned,  station 

T>ai's6/Z>S 

l4*TCtt 

n 

f,  Vas  casualty  at  his 
assigned  station 
(YES  or  NO) 

If  not,  where  was  he 

y  es 

yes 

yes* 

t 

E«  Vas  casualty  evac¬ 
uated  (YES  or  NO) 

If  yes,  by  whom 

If  yes,  when 

yes 

7"o 

n&e/i 

yes 

7~0 

yes. 

To 

£64*. 

h,  l-’as  casualty  wearing 
pertective  clothing 

If  ■"■es,  specify  t'ye 
of  protective  cloth¬ 
ing,  i.e.  body  armor, 
flak  jacket,  etc. 

AJO 

yes 

yes 

i.  Did  protective  cloth¬ 
ing  prevent  injury  or 
reduce  injury 

y/a 

yes 

yej 

j.  Vhat  caused  casualty 
(3)  Per.ctr.~tor 
i  (2)  Fragment  (3)  Elasi 

(li)  Shock  (?)  Other 
(specify  other) 

ZU*s  t 

7ZJ-4-S  r 

JZAstfr 
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CASE  #  AET)-  6  Z-  £>9o  S' 2 -  o  o 


3.  Number  of  casualties  (passengers  only) 


KIA 


WCS. 


DCW  1’BI  IRHA 


MIA 
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f  AiCT 


CAS’!  /X11-  ez- 6  9o£'2'o  O 


1.  Was  equipment  and/or  : .qj  or  ccmpone..'  c  operating  vlx.i  irr  ;cd?  /Yes  _ No 


Check  equipment  Operating  when 

or  components  damaged 


Engine 


Continued  to  Remaining 

operate  Capability 

YT.3  NO  (tine  related) 


Transmission 


2.  Was  damaged  equipment  subsequently  destroyed  by  friendly  forces?  _ Yes  /lo 


3,  If  equipment  v:r.s  damaged  and  had  to  he  destroyed  by  friendl;/'  forces,  was  it 
used  to  aid  in  mission  prior  to  destruction?  _ Yes  _ No 

b.  If  yes,  how? _ _ _ 


5.  Was  damaged  equipment  repaired  in  field  before  missi  on  was  completed? 

Yes  /Jo  If  yes,  estimate  repair  time  (mam  hours) 

6.  Was  equipment  able  to  return  to  base  or  retreat  to  a  safe  location  under 

its  own  power?  Yes  t/\\ o  if  no,  how  retrieved  ~7~v  &  7$  y  V7~/C. 


NOT  REPRODUCIBLE 


CASE  i?  AED-  02. 


'.-(DO 


7.  Was  standard  «Cn  Vehicle  Gojipmont  •  (CVE)  i  1  f>incc  on  vehicle? 

If  no,  where  was  it  located?  _ _________________ 

8.  What  was  composition  and  location  of, cargo?  ___ _ /Jo  As  £ 


hide?  ~jTes  No 


9,  What  additional  items  were  on/or  in  the  -‘amaged  equipment? 


10,  Action  of  the  equipment  after  receiving  the  hits 
Ground  vehicle/equ.ipmcnt  reaction  to  hit: 

a,  Continued  its  activity  in  an  operable  state. 

b,  Discontinued  activity  but  remained  in  operable  state 

»  c«  -X'/Was  rendered  inoperable 

d,  _ Scrapped 

Aircraft  Reaction  to  hit: 
o.  ^bQontinyd  f.o  fly;  mission  complete-', 

f,  _  Cont^f^/  t* 'i\y;  mission  not  completed 

g,  f  orced  to'^n/;  ins  ■'cction/quicle  fix/took  off 

h,  Forced  to  land ;  destroyed 

1,  Forced  to  land;  laterr^covercd 

j.  _ Crashed;  aircraft  rocovcrecVxt^ 

k,  _ Crashed;  aircraft  not  recovered 

11,  Is  coj.’ipmcnt  repairable-  _ Yes  _^ffo  If  repairable,  at  vha.t  echelon? 

a.  _ Organizational  b,  _ DS  Unit  c,  _ GS  Unit  d,  ,  Depot  e.  _ _ CGIUS 

f.  Other  (specify)  _  _ J'/A _ 


f,  _ _ Other  (specify)  _ _  _ J'/A 

12.  Estimate  total  ''own  tine  for  repairs  (man  hours) 


Iter 


NAVE/j'AHK  fiat  €4.  pfiojL  F  JE~S~ 
SS**' 

jcm»-  222LJJL1824Z 

% 

1.  Responsibility  of  person  interviewee1 


CASE  0  A3T-.  O  2.'  t'/o's'Z-oo 
tJUff  TrfiP  7/t  ftc/t . _ _ 


/  c-  //-//  7 


f*"! 


2«  Location  of  person  interviewed  at  tix  of  ini  pact  (relative  to  equipment 
damaged) _ 2TO_r_^y2.^.^ _ 


3.  Activity  of  person  interviewed  at  tine  of  impact  '7>/?/v£4  /*'Jf7ec/c7'<oyj 

It*  Was  the  person  interviewed  wounded  or  injured  as  result  of  impact  y<5  S 

$,  Activity  of  t'O  equipment  at  the  tine  it  vas  hit  TW  £~  s~7P»  <*•  To 

6,  What  type  of  protection  is  inherent  at  point  of  damage  _ 


7*  Was  any  extraordinary  protection  afforded  to  the  equipment  which  prevented, 
damage  t  at  would  ordinarily  have  occurred  /  /■s &  /c  ,7~ _ 

8«  Was  any  standard  protection  lacking  which  allowed  e:rtensive  damage  beyond 
that  which  would  ordinaril-  have  occurred _  /u  O 

9.  Would,  any  equipment  modification  reduce  the  degree  of  damage  _ /u  c  , 


10.  Approximate  distance  from:  a.  Weapon  to  equipment  o  '  meters 

b.  detonation  of  munition  to  equipment _ netcr 

11.  Vftiat  type  of  damage  did  the  equipment  receive?  (Fire,  explosion,  missile, 

impregnation,  etc.)  ft f  T _ _ _ 

12.  WsTsj  damage  caused  extraordinary  in  view  of  the  weapon/ projectile  causing  the 

.  damage? ,  Yes  ~A\o  Explain  ft  v <gvT- /» & c  /Zo/C.  T'yS’ft 

,  Could  damage  have  been  prevented?  _ Yes  -^flo  How _ ^ _ __ 

h  W  w  the  answer  to  above  based  on  definite  knowledge  possible  knowledge 

_ ,  or  no  knowledge _ . 

15.  Docs  damage  present  a  secondary  hazard  to  pcrscrr.el?  Yes  >/Nn  If  yes, 
explain 
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NOT  REPRODUCIBLE 


O  0*240^9  ~?0 
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NOT  REPRODUCIBLE 


BDART(V) 


1,  Case  Numbers  t5fo-6£-&9/?$'-00 

2.  Total  Exhibits:  //■, 

a.  Photographs s  /£> _ 

b.  Fragments/Hissilesi  Q. 

c.  X-Rays:  _ 

d.  Other  Exhibit  ss  /Q 
3*  Recapitulations 

a.  Kateriel:  _ 1 _ 

b .  Personnel  s  fO 

It.  Remarks* 


Completion 


0 

\ 

\ 

dates 3$  Oc7~6><f 
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faction  A 

Part  I 

Case  Scenario 

Part  II  - 

Equipment  Damage 

Part  III  - 

✓ 

Personnel  Injuries 

Part  IV 

General 

Part  V 

Observer  Interview 

Part  VI  - 

Sketch 

Section  B 

Set  II 

Wounding  Agent  Data 

;3e*  IV 

Autopsy  Supplement 

Set.  V 

Medical  Evaluation  and  Treatment 

Set  VI 

Interview  of  Casualty 

.:«t  711  - 

Interview  of  Others 

.3et  VIH  - 

Burn  Supplement 

.*st  DC 

Body  Armor 

Set  XI 

Troop  Interview 

oration  C 

Is  Photographs  (or  negatives) 
'?»  X-Rays 

Jt  Recovered  Missiles 
Ij.  Photo  Caption  Sheet 
Other  Exhibits 
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FIU!  CAPTION  DATA 


CASE  HO.  ABD  02-69103-00 


ROLI./PACK  110: 
Eoll-30 


FIU'  TYPE 

Ilira  .Once:’  Zhta chrome 


Location  of  Photo  '’overage 
Qiuin  Loi ,  Vietnam 

Photographer 

SFG  Cantu 


Frame  Ho. 


Camera  Humber 
3239 


- T  DwTE 

_ 1  22  Oct  69..  . 


pLens  Number 
|2oo;.i-in  lens 


•t-m.  .  — •  .*»*  ••  »  .*  .*  ’mm  A 


9.  ; 

1C. 

11. 

12. 

13. 

U. 

15. 

16. 


Slate 

Left  roar  view  of  vc'dclc 
Left  front  view  of  vehicle 
View  of  dr:  vice  to  vohiclo 

Damage  to  idler  ’.’’'.eel  and  tree!:  adjuster  on  loft  side. 

Irac’:  adjuster  broken  from  let  road  wheel  on  left  side. 

Da. .'.ago  to  let  rord  wheel  on  left  side,  road  wheel  blown 
off  and  road  wheel  an  warped 

Cloao  view  of  road  ’-heel  am  and  part  of  rood  -’heel 

Pan.- go  to  shoe’:  absorber  on  left  aide  and  2nd  road  wheel 

am  worped  and  rood  wheel  blown  off.  Bolts  fro::  rood  •  he*! 

nrr.  mounting  bra  chat  wore  removed,  no  dn-ia.ro  to  mounting  brae:: 

Dana  go  to  shoe':  absorber  on  left  side 

'■Vent  vir.r  of  damage  to  shod:  absorber  on  left  side 

Damage  to  2nd  road  wheel  mounting  on  left  side 

Dana  go  to  sponsor*.  on  front  left  side 

Dane  re  to  ceonsoii  from  front  to  rear  on  l;f  ’  aide 

3a:  c  0  3  lj 

Bare  ns  /  13 

Sane  as  y  13 


(Measurement  d-nrlco  graduated  in  cri.) 


NOT  REPRODUCIBLE 


.1 


BATTIL'  DA’ 'AGS  AGGEIC’TI-TT  AID  H  EFCT^r’O  TEAM 


PART  I  ••  Cr.se  Scenario 


SOURCES  OF  IPFCRf  'AT  IOH 


(orb  or  Position  oi  Person  Interviewed) 


(Job  Title  cr  Position  of  Perron  Interviewed")" 


CASE  f  ASP 

TEAM  m3?K  sft  G/rr 
BATE  £1  e*  ZTA  l 


(Job  Title  or  Fosition  oi"  Person’  Interview?7} 

_SirPT 

_prsr  • 

at rrr  p  AGTrrfI  ppnpp'’’ 


{other  s  nrce  of  TnTo-r  *;>Vion"]T 


{Other  so-rce"  oF’in’f or  n’t’ich) 


Service  involve/*: 

l/k rrrr 

Tavy 

Marines  Air  Perce 

Type  Equipment: 

_J113  A  ’’C 

__4  T  Trk 

lfF  Howitzer 

Aircraft 

£^1 

_ 3/U  T  Trk 

_1«K  Kowit’.er  (s^ecif,r> 

_ ?4iB  Tank 

_ 2|  T  Trk 

8"  Howitzer 

M89  vtr 

__Other 

•  l?.f>mn  Gun 

fj0.06  Mortar  Carrier 

liC:an  "Duster" 

_ 14577  cr 

' 

__Towed 

_ MSI*  8  Carpo 

_SR 

Other 

Other 

3. 

l». 


6. 


Federal  Stock  Nunbrr  _  _ JJJ'.O.  r_  Z23.  _ 

USA  Serial,  Fn11>  or  "ail  ’’enter  Mss  UtL&KM.  <?-3'7 

Unit  Ioeatificatior :  a.  cr,(f  J&H0S& _ 

b.  A”0  <%C.2.  _ c*  r'r'7-  I  II  (nj>  IV 


Date /‘Tire  Croep: 


a.  Start  of  vi?sion  ju  o  930 

b.  End  of  Mission  _ £/_AjJC  _ _ 

c.  Of  Incident  JU/.23P  0£T6l_  ... 
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NOT  REPRODUCIBLE 


f  '  ••  7  u  '  ~<q  ‘//Q&  ~&.£l  _ 

7.  Location  of  Inci-'ent:  a.  T’T!  Ccor  inabes  $£7. _ 

b.  Gc&f'rn^Mca1.  :?<?.•«  __  $/J  L-0  C__ _ _ _ _ 

c.  '*an  sheet  ’umber  —6-33-^  .J%£..JsXjrL 

P.  Name  of  oyer 't  ion  or  mirsion  number  _ _ _ _ 

Brief  '’ercript ion  of  maneuver  r’rring  earn  re- lent,  if  possible,  e.nc1  remarks 
(sketch  man  oriente-’  to  nerth,  time  criente'’,  anr’  '-’irection  cf  movement). 

Use  Set  6  or  reverse  sie’e  cf  this  page. 

7?< 

9,  Equipment  mileage  or  hour  r engine:  a.  O-’orncter  or  hour  reading 

b.  Mission  -’ileage  or  tine  erti"ate  _  l\  aJ  V^- _ _ 

10,  Itas  this  incident  be'n  reporter’  by  other  means  Vt s  }/’ o  Unknown 

11,  I”  so,  {’escribe  or  i'ent:’ f,r  report's)  A^'S/j  _ _ _ 

12,  Size  of  frienr’lv  force:  a.  _ Squat?  b.  _ Platoon  c,  i/£ oryanv 

c’ .  _ Battalion  e.  _ Brigae'e  f.  _ Other  (specify) 

13,  Size  of  er.em;'  force:  a,  •  0-iij  b.  _ lc~CC  c,  _ 61-250  r*.  _ ?5l-?00 

*  '■/#//>£  DslMti*’/?-'  e.  __  7GC-K00  f.  __lc'0l-3c'00  g.  __0ver  3500 

Hi ,  •Tvpe  of  enemy  force:  _ 7’C  iP/A  ___Ctber  1_„_- _ _ 

1^,  Estimatet1  range  in  meters’  between  forces  at  start  of  engagement: 

•.  a.  0-2.5  b#  25-50  *  c.  _/G-l03  c\  _100-l50  e.  _150-2C0 

f.  poo-3'0  rr,  Oer  300  (s  no  if-')  sTASAA/?  /?y?/J7//Qj£ _ 

16,  Tvpe  mission:  n,  _ Search  Destroy  b, _ hr  con  c,  _ Photo 

nierriny  c.  .infcurh  f.  Securing  <r, Combat  Patrol 

h,  _ Inactive  i.  ^iecon  in  force  ? ,  _ Other  (specify)  . 

17.  deployment:  a,  Doe/  i'orch  b.  Covering  c,  F ase  Ocmn  defense 

c1.  Landing  e.  J^Other  (s  rcif-r)  <2AL-Aa*j£.  .  _ 


55 


f!A^p  u  Ar”  -02-69A?r-*O 

lr".  Terrain  Conto-r:  a,  _  oautn’ncus  h.  •  ’.'ill;'’  c,  Ccntlv  Rolling 

b,  S^evel  e.  _ Cher  (specif1') _ _ 

19.  Vegetation  type:  a,  Jr: igle  b, Clear  Forest  c. Brush  d.  High 

Grass  e.  Tropical  Swanp  Forert  f,  /plantation 

g.  Cultivated  Area  h.  _ Marsh  i.  Swamp 

j.  Pa'Vy  k.  _ Other  (specify)  _ _ _ 


20.  Soil  T^pe:  2.  __Sandy  b.  Silt  c,  //^lay  d,  _ Gravel  e»  Other 

(specify)  _ 

21.  Soil  Condition:  '.'et  y/^x" 

22.  Equipment  Speed;  Has  Equipment  Kevin,"  when  hit:  (/£:$  Mo 

a.  If  moving,  how  fast  _ 

b,  If  spec'’  was  Unite'1 ,  Mv’  ^1)  _ Terrain 

(2)  pother  than  Terrain 

(3)  .^Explain  _ 

23.  Weather  information: 

a.  T”ne:  _ Bain  _ Fog  ar _ Overcast  _ Other  (specify)  _ 

b.  Temperature:  ffd'85  °F  3,  Vine’  velocity 

d«  Wind  direction  o.  Barometer  reeding  tAAJ  \c. _ 


f.  Relative  humidity 
2ls  Visibility:  a.  Clritf  cover  Yes 


b.  Height 


feet 


c.  Visible  range */A:f-T£  d.  If  night:  _ Full  Moon 

_ Half  ''oon  _ Quarter  Moon  _ Star-light  _ Artificial 

illumination  (specify  tv-1®)  _ _ 


2et  Direction  of  attack:  a,  _ Frontal  b.  Left  Flank  n.  _ Tight  Flank 

d.  _ Hear  e.  _ "'ther  (specif") 

26,  Was  enemy  detected  before  !.e  engaged'-  Yes 

56  NOT  reproducible 


to  8-00 

?7.  Ho-..-  soon  after  pic-htJ.ng  enemy  did  ,-ou  fire:  a.  _ Immediately  b.  _ Die* 

not  return  fire  c.  _ Other  (specify)  A/!//^  _ 


28.  '"no  fired  firet:  a.  _ Friendly  b.  Enemy  c.  _ Unknown  yl'J 

29 «  Intensity  of  enemv  fire:  a.  _ Light  (1-10 )  h  _  derate  (l''-2.r) 

c.  _ Heavy  (Over  2^)  d.  _ Comments  _ 


30.  !'.'as  cover  and.  concealment  used  b-r  friendly  forces  for  personnel  and/or  cqc" 

mcr.t  _ Yes  Me  If  ;res,  How?  A//'/?'  __  _ _ _ 

31.  "hat  unused  sources  of  cover  and  concealment  were  available: 


32.  Acquisition  inf cmati on : 

a.  How  was  eoemv  detected:  _ Eight  _ Hearing  Sensor  device  (specify) 

_ A/s>7~~  Tcf  c/. _ _ _ _ _ 

b.  What  sensor  (or  sensor  characteristics)  wo -Id  have  detected  the  enemy 

earlicr _ _ _ _ 

c.  How  accurate  was  fly  on  enemy  firing  positions:  10  meters  2$  Meters 

_ ?0  "eters  _ ICO  Meters  _ Over  ICO  Meters  /(//A 

d.  Kow  was  fix  determined’  _ A/C'i  V _ _ 

e.  How  long  did  it  take  ron.  (or  other  crew  '  embers)  to  locate  specific  tar- 

eets? _ jO^. '  ..  'ig&ATZ&O. _ 

f.  If  night,  was  night  o’osrrve.tion  device  used?  _ Yes  Mo  /<//# 

g.  If  Yes,  srecify  tyoe?  —d&d* _ _ _ _ 

33 1 — Aircraft :  a.  Altitude _ _ b.  Dive  angle  used _ 

^*^**»»^Jlvir3  xed  _ Kcflts  d,  J>asivo  action  used _ 

e,  T-qce  c r  delivered _ 

_  _ f.  l'*^cfo?T>U4inj f'ur'ng  flight _ 
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dS/l-01 


PART  II  -  EQtfiPHDfT  DAMAGE 

.1,  Equipment  was  j/f&na£c<* ’'e  stroked  •  Qp  y\Qp  j^T 

2*  Equipment  vas  damage?'  or  destroyed.  b/j 

a.  _ Direct  fire  e.  AA 'Fire 

b.  _ Indirect  fire  f.  _ Accident  (combat  oriented) 

c.  lines  K.  _ Other  (specify) _ 

d.  Missiles 


3.  Vhat  was  mission  of  equipment? _ /  / /-T~ 


lt«  Number  of  hits  for  which  collected  data  is  described  below0 


Hit  Number  J  1 

2 

3 

_ 

.  h 

a.  Weapen/Mine 

Type  &  ’fed el 

rfArT* 

/J'J/A'C 

b,  Round  size/ 
mine  weight 

mam || 

c .  Round  type 

(A?,  HR,  etc). 

M 

. 

d.  Fuze  tv^e/ 

identification: 
(airturst,  ground- 
burst) 

pxejSH&z 

e«  Estimates  of  where 
fuze  functioned. 

dm 

f.  Range  of  weapon  to 
target  (in  meters) 

0 

g.  Hit  location 

(Station  No.,  Frame 
f,  General  Descrip¬ 
tion 

fa  FT'  FHoFT 

Ivh  ec' 

r 

h.  Attack  angle  of  pro¬ 
jectile  to  equipment. 

Azimuth 

Elevation 

90 

-  - - ,1 
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■  ’  '"-jpz-fm* ja 

i.  Damr.gcr'  .major  parts  engine  transmission  transfer  case 

//Suspension  system  Drive  train  _Firc  controls  /Xtiain  Arnanent 
Communications  equipment  list* later  Viheels  __  Other  (specify) 


6. 

7. 

3. 


Cause  of  fire:  I  fine  Direct  fire  weapon  Indirect  fire 

_ Other  (explain)  sy//1 _ 

Location  cf  fire  canape  A/& _ _ _ 
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fte  ’v;  ags  'cc^v.r7n)  c;*l, .v  0/ATjQC _ 

9.  Level  of  fuel  (at  time  of  incident:  a.  _ ?>  b.  _ %  c.  _ 3A  d.  _ 

10.  Material  support’ ng  combustion :  a.  _ Gnsolfne  t,  Diesel  c.  Ammo 

11.  Was  fire  suppression  equipment  available?  _ Yes _ Ho 

12.  V/as  there  time  to  operate  fire  suppression  eqeipne.it?  _  Ye 3  _ Mo  /Cs/d 

13.  Vac  the  fire  suppression  equipment  useM?  _ Yes  _ Ho 

Ill*  What  typo  of  fiis  suprression  equipment  was  user’  _ installed  _ Portable 

_ Oth;.  u  (specify)  _ _ _ _ 

l.1?.  Was  the  fire  suppression  equipment  effective?  _ Ye 3  Ho 

16.  War.  there  time  *o  evacuate? _ Yes  ■ _ Mo 

17.  Bid  the  crew  evacuate?  Driver  Veh  Corrr’r  Gunner  Loader 

-  ,.S/l  Pilot  Lt  Seat  Filot  Rt  Scat 

/r/f'  Yes  Mo  Yes  Ho  Yes  Ho  Yes  Mo 


Others  (crew  members  only 


Yes  Ho 


Yes  Mo 


Yes  Ho  Yes  Mo 


Yes  No  Ye  3  Mo 


EXPLOSION  DAMAGE  (On  or  within  the  vehicle) 

18,  Did  an  internal  explosion  occur?  Yes  t/fo* 

as  a  result  of  fire  _ Yes  _ Mo  _ Unknown 

19.  Was  explosion  _ Irnediate  _ Delayed,  If  delayed,  how  long 

i 

20,  What  was  the  cause  of  the  explosion  _ Ammo  Fuel  _ Other  (specify) 

21.  Damage  caused  b '  the  explosions  _ 


BLAST  DAMAGE 

22.  Was  equipment  damaged  by  an  external  blast:  j/i cs  No 

23.  What  was  the  distance  from  blast  to  equipment  (in  meters)?  a.  jS- 10 

b,  _ 10-20  c,  _ 20-30  d.  _ Over  30  e, _ Other  (specifv)  ^ _ _ 

2ii.  Was  equipment  moved  b-r  the  blast?  yten  _ Mo  If  yes,  how  far ?<p.,r.«/*y/  Appio* 

/  /i  /AjoArJ 

25.  V/as  equipment  overturned  b-'  the  blast?  Yes  _t^fo 

26.  Was  equipment  damaged  b*r  fragments  due  to  the  blast?  Yes 
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blast  wags  (co:rpir'usn) 


2/.  .'’.l. -X,.  *  c;.  Cw  '  b  the  A'/>{.A^igd/i 

J3 Aciii'/J  /VAc  JAn^-S/iotA  J0GA1  y*/?eA/>  io//*r-*:-//9tf/nr  _/*£ 

20.  Describe  fragment  damage  (if  net  covered  elscirhere  in  fora)  _ 

_ /Z^f_ _ _ _ 


29.  1/ere  doors  or  hatcb.es  epon  on  equipment  vlicn  damaged?  j# cs  Bo 


^rvO.'  Jw*-  * 

StO&'V-  3A‘>*eM  /><,»'>»*  MTS*?' 

A,e«Ts  sr**eo  SAC. 

****  ^  //  j?A.et/4T& 

/9</JtAwf*'rt  s*M"u  **'" 


Peffr&S. 

/D\e£  SepA&vled  {n/2o* \  Id  left-  tasked 
4/ Shzk- '  S&pAe/hieJ  &>#c/ *s^ecl 

/)Psn  4z>tA  loose-  fe'*  **  {  A&&- 


NOT  REPRODUCIBLE 


62 


CL 


PART  III  -  Pcrsoi-rel  Injuries 

1,  dumber  of  casualties  (crew  members  only)  j/*one _ KTA  _ ’HA 

KIA  FBI  IRHA 


mi 


CASUALTY 


Driver 

Pilot  Lt  Scat 

Vch  Cc.  dr 
Pilot  P.t  Seat 

O  ■•ve  .cr 

Leader 

“  i 

Cthcr  , 
Specif:' 

a.  HitV’umbcr 

1 

b.  CasuaTV*  ve.8 

KIA,  MTA, 

or  DO./  \ 

i 

i 

» 

c.  Locrticn  of  \ 
wound  (head,  \ 
nock,  hand,  \ 

torso,  etc.)  \ 

(’.  To  what  ertent  \ 

did  each  wounded 
perform  his 
mission 

i 

e,  V/herc  was  casualty's 
assigned  station 

; 

• 

f.  V/as  casualty  at  his 
assigned  station 

(yes  or  fo) 

If  not,  where  was  he 

M 

g.  V/as  casualty  evac¬ 
uated  (Y33  or  KO) 

If  yes,  by  whom 

If  yes,  when 

h.  V-'as  casualty  wearing 
portective  clothing 

If  ,fes,  specify  type 
of  protective  .cloth¬ 
ing,  i.c.  body  armor, 
flak  jacket,  etc. 

n 

\ 

_ 1 

i.  Did  protective  cloth¬ 
ing  prevent  injury  or 
reduce  injur-' 

H 

j.  Hint  caused  casualty 

(1)  Penctr-tor 

(2)  Fragment  (3)  Elasl 

(U)  Shock  filler 

(specify  other) 

i 

a 
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3.  Number  of  casualties  ("assenar 


ca*js  { m-&L  -  />  7/or  -so 


CAST .? 


1.  Ves  equipment  and/or  sialor  cornonc/e  operatin':  when  damaged?  jd?es  _ No 


Check  equipnent 
or  components 

Operating  when 
damaged 

YES  HO 

Continued  to 
operate 

YES  NO. 

Remaining 
Capability 
(tire  relat.d) 

If  shut '  j 
dovm  why?  j 

_ Engine 

i 

Transmission 

i 

Transfer  case 

* 

_ I-’rsno 

— *  % 

.  ! 

i  .  i 

^Suspension 

/U0*cZ 

TSfittc  0/aco' 

s>sr 

Drive  train 

i 

Fire  controls 

j 

^.'*ain  arnanent 

is 

SU&/VI S' 

i 

_ Communication 

equipment 

•  * 

i 

_ Radiator 

» 

Z':) hoe  Is 

s' 

i 

tiher 

“(specify) 

■ 

2.  Was  damaged  equipment  subsequently  destroyer'  by  friendly  forces?  Yes  iXifo 


3.  If  equipment  was  damaged  and  had  to  be  destroyed  by  friendly  forces,  was  it 
used  to  aid  in  mission  prior  to  destruction?  Yes  Ho  /Cj'rf- 


h. 


If  yes,  how? _ 


5.  Was  damaged  equipment  repaired  in  field  before  nissL  on  v;as  completed? 

__I°s  ✓No  If  yes," estimate  repair  time  (man  hours)  _ 

6,  Was  equipment  ablo  to  return  to  base  cr  retreat  to  a  safe  location  under 

its  own  power?  _ Yes  j^HTo  If  no,  how  retrieved  AU6 ) 

— T<HJdJZ/l — dZl.  AS/Z7h-.JZ£?£St-djejS. _ _ _ . _ 
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7.  Was  stanc’arr’  "Cn  Vehicle  Eouipnent  •>  (ove)  in  place  on  vehicle?  _ No 

If  no,  vhere  was  it  located?  _  » 

8.  What  was  composition  anc’  location  of  cargo?  &.C/HL 

/e. 
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CASE  #  XSD-gj  ~ fa/e* -An 

nawA'W  ^o/tes,  4 1  _.  CZ.J  j>as- p&- 9J91 

W» _ /?CAL _ 


1.-'  Responsibility  of  person  interviewed 


2. 


3. 

h. 


5. 


6. 


7. 


8. 


9. 


10. 

11. 

12. 

13. 

Hi. 

15. 


location  of  person  interviewed  at  tine  of  impact  (relative  to  equipment 
damaged.)  c/Aii/Sa?'*  €f/>/rifj/tTy*/e*." _ 


Activity  of  person  interviewed  at  time  of  impact  Z) j*  m //U  y  _ 

Was  the  person  interviewed  wounded  or  injured  as  result  of  impact  /VO 
Activity  of  t'-o  equipment  at  tlx  tine  it  was  hit  £z£iiZSJUl _ 

What  type  of  protection  is  inherent  at  point  of  damage  ./iffjujg  pS/IZ/S 

V/Ui/r/t  SSaJ _ _ 

Was  any  extraordinary  protection  afforded  to  the  equipment  which  prevented, 
damage  t’  at  would  ordinarily  have  occurred^.  .  s?/saj  <■-  p/fa  /7T 


Was  any  standard  protection  lacking  which  allowed- extensive  damage  beyend 
that  which  would  ordinarily  have  occurred  _ _ _ _ 

Would  any  eqi’.ipment  modification  reduce  the  degree  of  damage  /y/-^  /ny^oA 

p /&££.  Z’u  /?TA/z  /? _ ..1 _ _ _ 

Approximate  distance  from:  a.  Weapon  to  equipment  _ _ jnetera 

b,  Detonation  of  munition  .to  equipment  Z)  meter 


What  type  of  damage  did.  the  equipment  receive?  (Fire,  explosion,  missile, 
impregnation,  etc.)  /*4s/V/Z  Z)A/*/Ay£. _ ’ _ _ _ 

Wes  damage  caused  extraordinary  in  view  of  the  vcapon/projectilc  causing  the 
damage?  _JYcs  jg o  Explain  Zo  s*t/*jjr  _ 

Could  damage  havo  been  prevented?  _ Yes  l/$o  Hew  ___________________ 

Was  the  answer  to  above  based  cn  definite  knowledge  possible  knowledge 

,  nr  no  knowledge _ ■; 


Docs  damago  present  a  secondary  hazard  to  pcrscnr.el?  If  yes, 

explain  ’ _ 
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PART  VI 

«ktefam£££_/2LiT±.  f  Jn,'^ 

JfcJteraon  drawing  sketch) 

. 

COORDINATES  XU  ft  Jeffs'? _ _ 

SKETCH 


CASE  NO.  -/ 

TEAM  MEMBER, 5^^.  ^Titr 
DATE  XX  £><^7"  <£?  ■ 


’V  hw.  i*w*m#i*  -*•»» 


NAME/RANK  /2fJL  S'?* 7^^  f°Pc 

iN  ££_  ?  -  So-  r&’f _ 


MAP 

CASE  NO,  (VX  •69/sW-S>Q 


PART  V  -  Observer  Interview  Form 

1,  Responsibility  of  person  interviewed^ 

2.  location  of  person  interviewed  at  time  of  impact  (relative  to  equipment  damaged) 


3. 

It. 

5. 

6. 


JeA/ItJs  JJtiTek 


Activity  of  person  interviewed  at  time  of  impact  As. _■ yr>i r) tot 


Was  the  person  interviewed  wounded  or  injured  as  result  of  impact  Jtjp 


Activity  of  the  equipment  at  the  time  it  was  hit  pt ,'«r  £vt  or 
What  type  of  protection  is  inherent  at  point  of  damage  tfymfa  *}w 

/femasc. _ _ _ 


7*  Was  any  extraordinary  protection  afforded  to  the  equipment  which  prevented 
damage  that  would  ordinarily  have  occurred  /SO 


*  Was  any  standard  protection  lacking  which  allowed  extensive  damage  beyond  that 
which  would  ordinarily  have  occurred  Me 

9 «  Would  any  equipment  modification  reduce  the  degree  of  damage 

Wdn. £*kldd  M  iA  *.£'*'*.  £SJ5l. _ .. . 

10.  Approodmate  distance  front  a.  Weapon  to  equipment  O  meters 

b.  Detonation  of  munition  to  cquipaant  t)  meters 

11.  What  type  of  damage  did  the  equipment  receive?  (Fire,  explosion,  missis 
impregnation,  etc.) 

12.  Was  damage  caused  extraordinary  in  view  of  the  weapon/projectile  causing  the 

damage?  Tea  Ne  Explain  fcijT  aj!  t  A  '.  T 

13.  Could  damage  have  been  prevented?  Tea  ^  Ne  Hew 

lit.  Was  the  answer  to  above  based  on  definite  knowledge  ,  possible 

knowledge  ,  er  ne  knowledge 

IS.  Dees  damage  present  a  secondary  haiard  to  personnel?  Tea  *^No 
If  yes,  explain 
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BDART(V) 


1«  Case  Humber :  ABD -Q7' 

00  oo  2 

2»  Total  Exhibits! 

19 

a.  RiotoKraphs: 

n 

b,  Fragmonts/Missiles  i 

r> 

o.  X-Rays i 

o 

d.  Other  Exhibits:  ___ 

> 

3.  Recapitulation: 

a.  Materiel:  1 

b.  Personnel:  0 

It*  Remarks; 


Completion  datot  J.}  OO 
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CASK  NUMBER*  ABD-  0.2  -  OCOO'2  *  O  O 

DATEi 

INCIDENT  C07ER  SHEBT 


Table  of  Contents 
fio ctlon  A 

Part  I  -  Caco  Scoxario 

Part  II  -Equipment  Damage 

Part  HI  -  Personnel  Injuries 

Part  IV  -  Oonernl 

Part  V  -  Observer  Interview 

Part  VI  -  Sketch  (Optional) 

Section  B 

Set  I  -  Body  Diagrams 

oet  II  -  Wounding  Agent'  Data 

Sew  HI  -  Wound  Tract  Data 

Set  IV  -  Autopsy  Supplement 

Set  V  -  Medical  Evaluation  and  Treatioent 


Set  VI  -  Interview  of  Casualty 

Set  VH  -  Interview  of  Others 

Set  VULL  -  Bum  Supplement 

Set  DC  -  Body  Amor 


Set  XI  -  Troop  Interview 
Section  C 

1*  Photographs  (or  negatives) 


2.  X-Rays 

3.  Recovered  Missiles 

It*  Photo  Caption  Shcot(s)  ^ 

5*  Other  Exhibits 


Quantity 
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6  October  1969 


BATTLE  DAMAGE  ASSESSMENT  AND  REPORTING  TEAM 


SOURCES  OF  INFORMATION 


PART  I  -  Case  Scenario 


(Job  Title  or  Position  ofT’ersoifTnterviewecn  * 


jsi  turn  ofPersotfinterviewed) 


CASE  #  ABD-gy  -  7dOO£  -OG 
TEAM  MEMBER. 


DATE  ?  Ja+j  7o 


ion  of Person  Interviewed)- 


SITREP 


y  INSUM 

AFTER  ACTION  REPORT 


(Other 


iialTon) 


(Other  Source  of  lnformati on)~ 

1.  Service  involved:  i/m ny  _ Navy 


1.  Service  involved: 

2.  Type  Equipment: 

_ 1-11 1 3  APC 

_ M551 

Tank 
_ M88  VTR 

_ Ml 06  Mortar  Carrier 

M577  CP 


_l/4  T  Trk 
3/4  T  Trk 
2-1/2  T  Trk 
Other 


Mari nes 


Air  Force 


J05  Howitzer 
_155  Howitzer 
_B"  Howitzer 
_175r.iT!  Cun 
_40:nm  "Duster" 
Towed 


Aircraft 

"(Specify) 


_ 14548  Cargo  _ SP 

_ Other _ •  •  -  _ Other _ _ _ _ 

3  Federal  Stock  Number  1.  ?  S'O  -  £9  S'- 

4.  USA  Serial,  Hull,  or  Tail  Number  //Sfi  A? £2: 

5.  Unit  Identification:  a.  /V  do  ^///'^  // ?/(  _ ' 

b.  APO  c.  CTZ  I  II  (Tn)  IV 

■6  Date/Time  Group:  a.  Start  of  Mission  OS /.S/'S  iT'/fsJ  _ 

b.  End  of  Mission  On  ddttZ -2.2 _ ^ 

c.  Of  Incident _ OS/T.2S  Ssfv  '/A _ 
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7.  Location  of  Incident:  a.  UTM  Coordinates  XT'.S'S’ ‘3 2S2.  _ ' 

b.  Geographical  Name  /P/ts _ 

c.  Hap  Sheet  Number  /n't IP  77?  3<*/?jrs  170/ A 

8.  Name  of  Operation  or  Mission' Number  /fsU/’tp' _ 

Brief  description  of  maneuver  during  engagement,  if  possible,  and  remarks  (sketch 
map  oriented  to  north,  time  oriented,  and  direction  of  movement).  Use  Set  6  or 
reverse  side  of  this  page. 

9.  Equipment  mileage  or  hour  reading:  a.  Odometer  or  Jwor  reading  /  2  A UulS 

b.  Mission  mileage  or  time  estimate  A/9  /??  / // _ 

10.  Has  this  incident  been  reported  by  other  means  »  Yes  _ No  j>lJnknown 

11.  If  so,  describe  or  identify  report(s)  £  b~  1/ _ 

12.  Size  of  friendly  force:  a.  __Squad  b.  ^I^latoon  c.  _ Company 

d.  _ Battalion  e.  _ Brigade  f.  _ Other  (Specify) 


13.  Size  of  enemy  force:  a.- _ 0-14  b/ _ 1 5-60  .  c.  _61-250  d.  251-700 

/Z'fo  e.  __700- 1 500  f.  _ 1501-3500  g.  _ Over  3500 

14.  Type  of  enemy  force:  _ VC  _ NVA _ Other  sy/A _ 

15.  Estimated  range  in  meters  between  forces  at  start  of  engagement: 

a.  _ 0-25  b.  _ 25-50  c.  50-100  d.  _ 100-150  e.  _ 150-200 

f.  200-300  g.  _ Over  300  (Specify)  A///? _ 

16.  Type  mission:  a.  _ Search  &  Destroy  b.  Recon  c.  _ Photo 

d.  _ Clearing  e.  _ Ambush  f.  ✓Securi ng  g.  Combat  Patrol 

h.  _ Inactive  i.  _ Recon  In  Force  j.  _0ther  (Specify) 


17.  Deployment:  a.  p-Road  March  b.  _ Covering  c.  _ Base  Camp  Defense 

d.  _ Landing  e.  _ Other  (Specify)  _ _ _ 


74 


case  n  m-g£ -ec 

18.  Terrain  Contour:  a.  Mountainous  b.  HI  1  ly  c.  _Gcntly  Rolling 


19.  Vegetation  Type: 


d.  ^tevel  e.  _ Other  (Specify)  _ _ 

a.  jj^jJungle  b.  _^.Clear  Forest  c.  _ Brush  d.  _ High 

grass  e.  _ Tropical  Swamp  Forest  f.  _ Plantation 

g.  _ Cultivated  Area  h.  _ Marsh  i.  _ Swamp 

j.  _ Paddy  k.  _ Other  (Specify)  _ 


20.  Soil  Type:  a. _ Sandy  b.  ^^lt  c.  ^ _ Cl  ay  d.  _ Gravel  e.  _ Other 

(Specify)  _ 


21..  Soil  Condition:  _ Wet  >^dry 

22.  Equipment  Speed:  Was  equipment  moving  when  hit:  _^Ye s  _ No 

a.  If  moving,  how  fast  /A>~ /jZ'/tyz0// 

b.  If  speed  was  limited,  Why?  (1)  Terrain 

(2)  _ Other  than  Terrain 

(3)  _ Explain _ 

23.  -  Weather  information: 

a.  Type:  _Rain  _ Fog  j/t l*ear  Overcast  Other  (Specify) _ 

b.  Temperature:  -S’A-  °F  c.  Wind  Velocity  ts/t'  /A _ 

c.  Wind  Direction  //A/A  e.  Barometer  reading  _ 

f.  Relative  Humidity  z  a 

24.  Visibility:  a.  Cloud  Cover  ^_Yes  b.  Height  _ feet 

c.  Visible  Range  0  d.  If  Might:  _ Full.  Moon 

_ Half  Moon  _ Quarter  Moon  _ Star-light  _ Artificial 

illumination  (Specify  Type)  _ 

25.  Direction  of  attack:  a.  Frontal  b. Left  Flank  c.  Right  Flank 

d.  _ Rear  e.  __0ther  (Specify)  AV/.’t 

26.  Was  enemy  detected  before  he  engaged?  _ Yes  _ No  siS/ft  . 
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27.  I  low  soon  after  sighting  enemy  did  firing  commence:  a.  _ Immediately 

b.  _ Did  not  return  fire  c.  _ Other  (Specify)  S7///9 _ 


28.  Who  fired  first:  a.. Friendly  b;  Enemy  c.  Unknown 

29.  Intensity  of  enemy  fire:  a. Light  (1-10)  b.  ModcrVte-(10-25) 

c.  _ Heavy  (Over  25)  d.  _ Comments  _ 

_ _ 


30.  Wes  cover  and  concealment  used  by  frinedly  forces  for  personnel  and/or 
equipment  _ Yes  _ No  If  yes,  how?  _  A'/// _ _ 


31.  What  unused  sources  of  cover  and  concealment  were  available: 

_ A'/f 


Acquisition  Information: 

enemy  detected:  _ Sight  _ Hearing  _ Sensor  Device  (Specify) 


b.  What  sensor  (or  sensor^Hiqractcristics)  would' have  detected  the  enemy 
earlier 

c.  How  accurate  was  fix  on  enemy  firing  "positions:  _ 10  meters  _ 25  meters 

_ 50  meters  100  meters  Over  100  mel&rs 


d.  How  was  fix  determined? 


e.  How  long  did  it  take  you  (or  other  crew  members)  to  locate  specific 

targets? _ . _ 

V 

f.  If  night,  was  night  observation  device  used?  _ Yes  _ No 

g.  If  yes,  specify  type?  _ 

33.  NVtcoraft:  a.  Altitude 

~cT'7rn*speet 


b.  Dive  angle  used 


d.  Evasive  action  used 


e.  Type  weapons  carr/cd  or--doJj_yered 


f.  Type  formation  durinj'-fljkht 
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CASE  #  ABD- QJL -  7 <9 c)c)Z ~OQ 


Escort  aircraft 

\ 

Rotary-Diking 

Fixed  Wing 


_Yes  _No  If  yes,  list  below: 

TYPE  NUMBER  MODEL 


h.  Ground  Fire  Information: 

(1)  Was  firing  source  observed?  xgs 

(2)  Aircraft  heading _ degrees 

(3)  Direction  of  source  from  aircraft  (o'clock)^. 

(4)  Source:  Identified  _ Yes  _ No  Attacked 

If  identified,  what  (type  weapons)?  _ 


es^ _ No 
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PART  II  -  EQUIPMENT  DAMAGE 


1 


.  Equipment  was  i/tfamaged  _ Destroyed  Psvjj&P  JlS-- 

*■'"  ~»JSh 


2.  Equipment  was  damaged  'or  destroyed  by: 


a.  _ Direct  Fire 

b.  _ Indirect  Fire 

c.  koines 


e.  _ AA  Fire 

f.  _ Accident  (combat  oriented) 

g.  _ Other  (Specify) _ 


d.  _ Missiles 

3.  What  was  mission  of  equipment?  fsj  n'v — e 

4.  Number  of  hits  for  which  collected  data  is  described  below?  / 


Hit  Number 

•1 

2 

3 

4 

a.  Weapon/Mine 

Type  &  Model 

- 

b.  Round  Size/ 
mine  weight 

U 1 

„  j —  t, 

?'  -ft- 

pji. 

c.  Round  Type 
(AP,  HE,  Etc.) 

mm 

d.  Fuze  type/ 
Identification: 
(airburst,  ground- 
burst) 

PJA  TC 

e.  Estimates  of  where 
fuze  functioned 

0/J  - 

■ 

f.  Range  of  weapon  to 
target  (in  meters) 

O  .  . 

9 

Hit  location 
(Station  No.,  Frame 
General  Descrip¬ 
tion) 

fry*.*'  siJe 
fiAXT/fc*0 

i  .-’/le’f  / 

h.  Attack  angle  of  pro¬ 
jectile  to  equipment 

S3 

Azimuth 

9o 

■ 

Elevation 

-7/7 e 
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i.  Damaged  major  parts  _ engine  _ transmission  _ transfer  case 

^Suspension  system  _ Drive  train  _ Fire  Controls  _ Main  Armament 

_ Communications  equipment  _ Radiator  _*4fhbels  _£01fher  (Specify)^// 


Hit  Number 

1 

2 

3 

4 

j.  Depth  of  Penetration 
(in  inches) 

A'/* 

— 

k.  Did  round  perforate 

Yesj/ItO./ 

Yes/Mo 

Yes/No  ■ 

Yes/llo 

' If  Yes  continue 

1.  Diineliii  oils’ 1:  Shape 
of  hole  at  entrance 
and  exit 

m.  Did  spall  occur 

n.  Effects  of  spall 
on  personnel  and 
components 

Ajf/i 

.....  •  ... 

o.  Path  of  penetraloiV 
perforation  in 
equipment 

FIRE  DAMAGE 

5.  Did  a  fire  occur?  _ Yes  jA(o. 
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FIRE  DAMAGE  (Continued) 

"*V9.  Level  of  Fuel  (at  time  of  incident):  a.  _ 1/4  b.  _ 1/2  c.  _ 3/4  d.  _ Full 

10.  MatqrUfl  supporting  combustion:  a.  _ Gasoline  b.  _ Diesel  c.  _ Ammo 

11.  Was  fire' suppress  ion  equipment  available?  _ Yes _ No 

\ 

12.  Was  there  time  to* operate  fire  suppression  equipment?  _ Yes  _ No 

13.  Was  the  fire  suppres^on^qui^^cijy  used?  Yes  No 

14.  What  type  of  fire  suppression  equ/p/:e|it  was  used Installed Portable 

_ Other  (Specify) _ f 

15.  Was  the  fire  suppression  equipment  effective  £  _ No 


16.  Was  there  time  to  evacuate?  Yes 


No 


17.  Did  the  crew  evacuate?  Driver  Veh  Comdr 

Pilot  Lt  Seat  Pilot  Rt  Seat 
_ Yes  _ No  _ Yes  _ No 

Others  (crew  members  only) _ 


Loader 


Yes  Ho 


Yes 


No  Yes  No  Yes  No 


EXPLOSION  DAMAGE  (On  or  within  vehicle) 

18.  Did  an  internal  explosion  occur?  _ Yes  //No 

x — ^as^ajrcsult  of  fire _ Yes  _ No  _ Unknown 

19.  Was  cxploslDn-^Ipne'diate  _ Dejlayed,  If  delayed,  how  long _ 

20.  What  was  the  cause  of  the  e'x  pi  os  /o  n  )A  Ammo  _ Duel  _ Other  (Specify)^ 


21.  Damage  caused  by  the  explosion: 


BLAST  DAMAGE 

22.  Was  equipment  damaged  by  an  external  blast?:  j/fes  _ No 

*  .  / 

23.  What  was  the  distance  from  blast  to  equipment  (in  meters)?  a.  r  0-10 

b.  _ 10-20  c.  _ 20-30  d.  _ Over  30  e.  _0ther  (specify)_ 


24.  Was  equipment  moved  by  the  blast?  jX€' s  _ No  If  yes,  how  far?  £ _ 

25.  Was  equipment  ovc'rturncd  by  the  blast?  _ Yes  _fj!o 

26.  Was  equipment  damaged  by  fragments  due  to  the  blast? _ Yes 
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CASE  //  ADD -47  7  -3 'Q/X>  X  OO 

BLAST  DAMGE  (Continued) 

27.  Other  damage  caused  by  the  blast  /%/  /X  lq  />/)  /t//ee  / _ 

///'<(■  faD  /"P?* /U>  tis/?s c.  / /9d'n>  j/tr'vs, /. m,-  _ 

28.  Describe  fragment  damage  (if  not  covered  elsewhere  in  form) _ 

_ _ _ 4^1 _ _ 


29.  Were  doors  or  hatches  open  on  equipment  when  damaged?  j^Ye s  _ No 

ilCM  ' 

ms/'  a*''*/*n  /y‘'  2„, 

spw„  */**,**'"•  r''-  /;r 

y*r*v/***x' ***'  ^ 

ftf  / 
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1.  Number  of  casualties 


V 

a.  Hi\\N umber 

b.  Casual cv  was  KJA, 

171  A,  Ml  AW  DOW 

c.  Location _of\(oun<j| 
(head,  neck,  hand, 
torso,  etc.) 

d.  To  what  extent  did'^ 
each  wounded  perform 
his  mission 

e.  Where  was  casualty's 
assi tined  station 

f.  Was  casualty  at  his 
assicmed  station 
(Yi:s  or  iiO) 

If  not,  where  was  he 

g.  Was  casualty  evac¬ 
uated  (YES  or  l.'O) 

If  yes,  by  whom 

If  yes,  when 

h.  Was  casualty  wearing 
protective  clothing 

If  yes,  specify  type 
of  protective  cloth¬ 
ing,  i.e.  body  armor, 
flak  jacket,  etc. 

i.  Did  protective  cloth¬ 
ing  prevent  injury  or 
reduce  injury 

J.  What  caused  casualty 

(1)  Penetrator 

(2)  Fragment  (3)  Blast 
(4)  Shock  (5)  Other 
(Specify  Other) 

CASF  H  ADD-  2  -GO 

m  in  -  personnel  injured 

(crew  members  only)  //None  _ KIA  HI  A  DOW 

MIA  NDI  IRMA 


82 


case  a  m-o?.- 70 &oz.  -oc, 

3.  Number  of  casualties  (Passengers  Only)  j/fiono  _ KIA-  _ W1A  _ MIA 

DOW  NBI  IRMA 


I 


CASE  § 

PART  IV  -  OPERATIONAL  DATA 

1.  Was  equipment  and/or  major  components  operating  when  damaged?  /xVeT  _ No 


Check  equipment 
or  Components 

Operating  when 
damaged 

YES  NO 

Continued  to 
operate 

YES  NO 

Remaining 
Capability 
(time  related) 

If  shut 
down  why? 

_  Engine 

_  Transmission 

EBEBSSXill 

_  Frame 

t>- Suspension 

L'~  ' 

_  Drive  Train 

• 

_  Fire  Controls 

_  Main  Armament 

_  Communication 

~  Equipment 

_  Radiator 

/  • 

^Wheels 

L' 

_  _  _ 

_  Other 

(Specify) 

2.  Was  damaged  equipment  subsequently  destroyed  by  friendly  forces?  _ Yes  „-No 

3.  If  equipment  was  damaged  and  had  to  be  destroyed  by  friendly  forces,  was  it 

used  to  aid  in  mission  prior  to  destruction?  _ Yes _ No  Ay  A/ 

4.  If  yes,  how? _ _ A//^ _ 


5.  Was  damaged  equipment  repaired  in  field  before  mission  was  completed? 

_ Yes  ^/No  If  yes,  estimate  repair  time  (man  hours) _ 

6.  Was  equipment  able  to  return  to  base  or  retreat  to  a  safe  location  under 
its  own  power?  Yes  jsH o  If  no,  how  retrieved  M  &£* 
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NOT  REPRODUCIBLE 


case  a  a  .'/-on 

7.  Was  standard  "on  vehicle  equipment"  (OVE )  in  place  on  vehicle?  /^es  _ No 

If  no,  where  was  it  located? _ ____ _ 

8.  What  was  composition  and  location  of  cargo?  /V:1/-’/  /C x*s/?  O _ 


9.  What  additional  items  were  on/or  In  the  damaged  equipment?  p(' /? ■Sc./J t ■ 

_ 

/ 

10.  Action  of  the  equipment  after  receiving  the  hit: 

Ground  vehicle/equipment  reaction  to  hit: 

a.  _ Continued  Its  activity  in  an  operable  state. 

b.  ^discontinued  activity  but  remained  in  operable  state. 

c.  _ Was  rendered  inoperable 

d.  _ Scrapped 

V^ircraft  Reaction  to  hit:  /i^/X 

e.  _t:on^inued  to  fly;  mission  completed. 

f.  Conti nued'-t^fly;  mission  not  completed,  flew _ minutes. 

g.  _ Forced  to  land; ''in^pecti on/quick  fix/took  off 

h.  _ Forced  to  land;  later^est^oyed 

1.  _ Forced  to  land;  later  recovered'-^ 

j.  _ Crashed;  aircraft  recovered 

k.  _ Crashed;  aircraft  not  recovered 

11.  Is  equipment  repaired:  t^fes  _ No  If  repairable,’ at  what  echelon? 

a. _ Organizational  b.  _ DS  Unit  c.  GS  Unit  d.  _ Depot  / 

e.  _^C(fNUS  f.  _ Other  (Specify)  /-('PP.Po  n 

k‘ 

12.  Estimate  total  down  time  for  repairs  (man  hours)  _ 


NOT  REPRODUCIBLE 
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PART  V  -  PERSONAL  INTERVIEW 


/RANK  tl  X" /,  SSAN  '/J 1'3  *'7  • 

UNIT  ‘aZi±  ^V/7V/1-  a< _ 

1.  Responsibility  of  person  interviewed?  ~7'f^r  A"  _ 

2.  Lccation  of  person  interviewed  at  time  of  impace  (relative  to  equipment 

damaged)  ~f  C .  /-/ .^Y  C  r,J _ 

3.  Activity  of  person  interviewed  at  time  of  impact  -T? cV/*  X _ 

4.  Was  the  person  interviewed  wounded  or  injured  as  result  of  impact  /C/C/ 

5.  Activity  of  the  equipment  at  the  time  it  was  hit  /CrA/i 

6.  What  type  of  protection  is  inherent  at  point  of  damage  A//?fA7/? L _ 


7.  Was  any  extraordinary  protection  afforded  to  the  equipment  which  prevented 

damage  that  would  ordinarily  have  occurred  A.'  t/ _ 

8.  Was  any  standard  protection  lacking  which  allowed  extensive  damage  beyond 

that  which  would  ordinarily  have  occurred  X '' (V _ 

9.  Would  any  equipment  modification  reduce  the  degree  of  damage  Si^O _ 


10.  Approximate  distance  from:  a.  Weapon  to  equipment 


meters 


b.  Detonation  of  munition  to  equipment  c?  meter 

11.  What  type  of  damage  did  the  equipment  receive?_jFire,  explosion,  missile, 

impregnation,  etc.)  _ x? ’ sf  f; _ 

12.  Was  damage  caused  extraordinary  in  view  of  the  weapon/projectile  causing  the 

damage?  Yes  ,-Alo  Explain  fattc of?  & nuAc/ 

/  //*</  A  a? /ft* a  S>?SAS<? 

13.  Could  damage  have  been  prevented?  ^Ycs  _ No  How  i fcoey*  AoePAT/d/sf 

14.  Was  the  answer  to  above  based  on  definite  knowledge  /^'.'possible  knowledge 

_ ,  or  no  knowledge  _ . 

15.  Does  damage  present  a  secondary  hazard  to  personnel?  _ Yes  JAo  If  yes, 

explain  _ __ _ 
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CASE  ti  m-tf?-  -  CA  y 

PART  V  -  PERSONAL  INTERVIEW 


NAME /RANK  ,4f//7W/V  A S A  f-3  SSAN  'jyjl'Aa-  Z22Z 
UNIT  V^/  _ 

1.  Responsibility  of  person  interviewed?  L//r  /* _ 

2.  Location  of  person  interviewed  at  time  of  impaca  (relative  to  equipment 

damaged) _ IfejJZzJL  ‘s _ Jd/lZ^L&t _ „ 

3.  Activity  of  person  interviewed  at  time  of  impact  Dsi t//* V? _ 

4.  Was  the  person  interviewed  wounded  or  injured  as  result  of  impact  ASJ  ci 


5.  Activity  of  the  equipment  at  the  time  it  was  hit  ■>/> /<**,  /Joy 

6.  What  type  of  protection  is  inherent  at  point  of  damage  _ 

_ /L&JJU2A. _ 


7.  Was  any  extraordinary  protection  afforded  to  the  equipment  which  prevented 
damage  that  would  ordinarily  have  occurred  /<SO _ 


8.  Was  any  standard  protection  lacking  which  allowed  extensive  damage  beyond 

that  which  would  ordinarily  have  occurred  yt/o _ 

9.  Would  any  equipment  modification  reduce  the  degree  of  damage  jj/P _ 


10.  Approximate  distance  from:  a.  Weapon  to  equipment _ meters 

b.  Detonation  of  munition  to  equipment.  (">  mater 

11.  What  type  of  damage  did  the  equipment  receive?  (Fire,  explosion,  missile, 

impregnation,  etc.) _ A  .//■!  'ffZ, _ 

12.  Was  damage  caused  extraordinary  in  view  of  the  weapon/projectile  causing  the 

damage?  _ Yes  ^No  Expl 

13.  Could  damage  have  been  prevented?  Yes  Ho  How /Se/fcft  suuecfl  <?F/{g>4z 

14.  Was  the  answer  to  above  based  on  definite  knowledge  ^  possible  knowledge 

_ ,  or  no  knowledge _ . 

15.  Does  damage  present  a  secondary  hazard  to  personae’?  _ Yes  t ■-Ho  •  If  yes,. 

explain _ _ _ _ 


not  reproducible 
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CASE  9  m-O'J-  'rr>r>l  -or, 
PART  V  -  PERSONAL  INTERVIEW 


NAKE/RANK  />'/// '/'S  ZlSAW/S  S'  Z;/"C  SSAN  *  <?-$"/'/ S' 

UNIT  ?/; /'h  ;/(>/’ _ 

1.  Responsibility  of  person  interviewed?  />  /,  sAasa  /’ _ 

2.  Location  of  person  interviewed  at  time  of  in, pace -(relative  to  equipment 

damaged) _ Zn  ^  />&&  'J  /Va_  /  ~  _ 


3.  Activity  of  person  interviewed  at  time  of  impact  yp  lvy^/J!f 


4.  Was  the  person  interviewed  wounded  or  injured  as  result  of  impact 

5.  Activity  of  the  equipment  at  the  time  it  was  hit  A1  A. <,'!■> 

6.  What  type  of  protection  is  inherent  at  point  of  damage  AJn  $  srfA  L, 


l£l _ 

7.  Was  any  extraordinary  protection  afforded  to  the  equipment  which  prevented 

damage*  that  would  ordinarily  have  occurred  /lJ  c* _ 

8.  Was  any  standard  protection  lacking  which  allowed  extensive  demago  beyond 

that  which  would  ordinarily  have  occurred  yu'O’ _ _ _ 

9.  Would  any  equipment  modification  reduce  the  degree  of  damage  AJ  O _ 


10.  Approximate  distance  from:  a.  Weapon  to  equipment _ meters 

b.  Detonation  of  munition  to  equipment  ft  meter 

11.  What  type  of  damage  did  the  equipment  receive?  (Fire,  explosion,  missile, 

impregnation,  etc.)  _  /?; ///<-•  />  Za  yv~“ _ 

12.  Was  damage  caused  extraordinary  in  view  ofjdie  weapon/projectile  causing  the 

damage?  _Ycs  jAio  Explain  (Zn--  /.-»  AA-fAD  _ 

13.  Could  damage  have  been  prevented?  _ Yes  Hot _ _ _ 

14.  Was  the  answer  to  above  based  on  definite  knowledge  P^possiblo  knowledge 

_ ,  or  no  knowledge _ . 

15.  Does  damage  present  a  secondary  hazard  to  personne”?  _ Yes  >Ak\  If  yes, 

explain  __ _ 

NOT  REPRODUCIBLE 
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APPENDIX  B 


DRAFT  PROPOSED  MATERIEL  NEED  (1DPMN) 


Army  Countermine  Mobility  Equipment  System  (ACMES) 


18  July  1971 

US  Army  Mobility  Equipment  Research  &  Development  Center 
Fort  Bel  voir,  Virginia 


I.  NEED 

There  is  a  need  for  mobility  equipment  that  has  a  high  resistance  to  loss  of  mobility 
after  a  mine  encounter.  It  is  particularly  desirable  to  decrease  the  single-hit,  mobility 
kill  vulnerability  of  combat  armored  vehicles  such  as  the  M-48,  M-60,  M-113,  and  M-551. 
This  need  is  supported  by  data  from  the  Battle  Damage  Assessment  Reporting  Program 
(BDARP)  presented  in  Appendix  A. 

This  proposed  materiel  need  does  not  envision  basic  design  of  the  vehicle  at  this  time 
but  is  directed  more  to  the  development  of  accessories  and  retro-fit  kits  that  are  suitable 
for  application  to  vehicles  in  the  current  inventory.  Such  kits  should  be  compatible 
with  the  improved  mine  detection  subsystems  that  will  be  available  in  the  same  near 
term. 

It  should  be  emphasized  that  mines  are  highly  cost  effective  from  the  threat  standpoint 
and  that  the  means  to  counter  the  mine  threat  must  then  also  be  cost  effective. 

II.  JUSTIFICATION 
a.  Threat 

The  use  of  mines  by  current  and  potential  threats  against  mobility  equipment  such  as 
tanks  and  armored  personnel  carriers  is  increasingly  cost  effective  from  the  enemy  view¬ 
point.  This  condition  arises  from  the  fact  that  a  relatively  small  explosive  charge  set  off 
by  either  contact,  delay,  influence,  or  command  will  almost  certainly  break  the  vehicle 
track  and  thus  inflict  a  mobility  kill.  It  is  also  almost  a  certainty  that  additional  mobil¬ 
ity  damage  will  tend  to  be  limited  in  most  cases  to  the  first  and/or  second  road  wheels 
of  the  vehicle  while  the  engine,  power  train,  weapons,  and  crew  are  generally  intact. 
TTius,  in  spite  of  the  relatively  minor  structural  damage  that  is  incurred,  the  critical 
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function  of  mobility  is  lost,  and  the  vehicle  becomes  easy  prey  to  a  variety  of  subse¬ 
quent  enemy  options  while  the  mobility  mission  itself  is  lost.  It  is  recognized  that  the 
science  of  mine  detection  is  improving  but  the  countermine  effort  should  maintain  a 
balanced  effort  by  continuous  and  critical  examination  of  the  vehicle  itself.  By  this 
concept  the  detection  subsystem  and  vehicle  subsystem  become  a  countermine  vehicle 
system  with  mutual  enhancement. 

b.  This  draft  proposed  materiel  need  takes  the  position  that  the  almost  certain 
loss  of  mobility  incurred  by  tanks  and  armored  personnel  carriers  after  a  single  mine 
encounter  constitutes  a  serious  operational  deficiency.  This  growing  degradation  of 
capability  has  encouraged  and  stimulated  and  will  continue  to  encourage  and  stimulate 
the  use  of  mines  to  impair  and  destroy  mobility  missions.  There  is  a  need  for  a  broad 
variety  of  flexible  countermine  materiel  quite  separate  and  distinct  from  improved  ve¬ 
hicles  and  detection  per  se.  It  is  desirable  that  the  current  operational  deficiency  be 
overcome  by  providing  commanders  with  a  variety  of  materiel  options  so  that  counter¬ 
mine  efforts  may  be  selected  to  match  the  threat. 

III.  OPERATIONAL  CONCEPT 

It  is  postulated  that  the  operational  deficiency  be  countered  by  providing  the  field  com¬ 
mander  with  materiel  that  will  significantly  increase  or  maintain  mobility  after  encoun¬ 
ter  with  a  mine.  Usage  of  such  materiel  would  be  intermittent  rather  than  continuous 
and  consistent  with  the  magnitude  of  the  mine  threat. 

It  is  recognized  that  deployment  of  a  countermeasure  eventually  forces  the  enemy  to 
also  deploy  a  counter-countermeasure,  but  the  subject  materiel  should  have  sufficient 
versatility  to  counter  a  broad  variety  of  potential  threats. 

IV.  ORGANIZATIONAL  CONCEPT 

V.  LOGISTICAL  CONCEPT 

VI.  CHARACTERISTICS 
a.  Performance 

1.  TTie  system  shall  not  degrade  mobility  of  the  vehicle  to  which  it  is  ap¬ 
plied  by  more  than  20%  or  otherwise  impair  or  degrade  the  critical  functions  of  the 
vehicle  before  a  mine  encounter. 

2.  After  the  loss  of  a  track  and  the  corresponding  front  two  road  wheels 
of  the  vehicle,  the  system  shall  have  mobility  at  least  10%  of  the  original  mobility  and 
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shall  be  otherwise  suitable  for  either  unassisted  return  to  base  or  continuation  of  the 
mission. 

b.  Physical  Characteristics 

Generally,  the  physical  characteristics  of  this  subsystem  should  be  consistent  and  com¬ 
patible  with  a  specific  mobility  vehicle  system.  Factors  such  as  weight,  volume,  rugged¬ 
ness,  transportability,  configuration,  maintenance  characteristics,  integrated  logistics 
support,  and  personnel  will  require  further  attention  and  definition  during  development. 
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